IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Appl. No. 
Applicant 
Filed 



10/24/2003 
3753 



10/693719 
Douglas Swarts 



TC/A.U. 
Examiner 



Cloud K. Lee 
1572 



Confirmation No. 



Docket No. 
Customer No. 



006386.P002 
40418 



Title 



: Waste evacuation system for a vehicle 



COMMUNICATED VIA EFS TO USPTO on October 24, 2007 

RESPONSE TO Notification of Non-Compliant Appeal Brief 

Sir: 

In response to the Notification of Non-Compliant Appeal Brief mailed 
10/01/2007, Applicant responds as follows: 

Please find attached a complete appeal brief properly signed. Applicant 
submits that the appeal brief is in compliance with MPEP 1205.03 and is properly 
signed. 

The Examiner is invited to call Alan Heimlich at 408 253-3860 if there remain any 
issues. Cleartext email communication is authorized. 



Response to Notification of Non-Compliant 1/2 
Appeal Brief mailed 10/01/2007 
Filed via EFS on 24 Oct 2007 



Respectfully submitted, 



Heimlich Law 



10/24/2007 




Date 

Customer No. 4041 8 Attorney for Applicant 

5952 Dial Way 
San Jose, CA 95129 

Tel: 408 253-3860 

Eml: alanheimlich@heimlichlaw.com 



Response to Notification of Non-Compliant 2/2 
Appeal Brief mailed 10/01/2007 
Filed via EFS on 24 Oct 2007 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
BEFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 



Appl. No. : 10/693,719 

Applicant : Douglas Swarts 

Filed : 10/24/2003 

TC/A.U. : 3753 

Examiner : Lee, Cloud K. 

Confirmation No. : 1572 

Docket No. : 006386.P002 

Customer No. : 40418 

Title : Waste evacuation system for a vehicle 



COMMUNICATED VIA EFS on 24 October 2007 

APPELLANT'S APPEAL BRIEF Under 37 C.F.R. § 41 .37 

Dear Sir: 

Applicant (Appellant) hereby submits this Appeal Brief pursuant to 37 C.F.R. § 41 .37 
in connection with the above-referenced application and respectfully requests consideration 
by the Board of Patent Appeals and Interferences for allowance from a second rejection 
decision by the Examiner. The Examiner's second rejection decision ("Office Action") was 
mailed on March 8, 2006 and rejected all claims (1-24). Applicant previously submitted the 
fee for filing an Appeal Brief required by 37 C.F.R. § 41 .20(b)(2). Applicant submitted a 
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I. REAL PARTY IN INTEREST 

The real party in interest of Appellant is Phase Four Industries, Incorporated. 



II. RELATED APPEALS AND INTERFERENCES 

1 ) There are no prior or pending interferences. 

2) There are no pending appeals before the USPTO. 

3) There is no judicial proceeding related to Appellant's instant application or related 
applications. 

III. STATUS OF THE CLAIMS 

Claims 1-24 are pending in the application. No claims have been allowed. 
All claims are on appeal. 

All claims have been rejected by the Examiner as follows. 

Claims 1-24 are rejected under 35 U.S.C. § 102(e) as being anticipated by Schoellhorn 
et al. (US Patent No. US 6,607,009 B2) ("Schoellhorn"). 



IV. STATUS OF AMENDMENTS 

No amendments have been filed after receipt of the second rejection. 

// 
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V. SUMMARY OF THE CLAIMED SUBJECT MATTER 



Appellant will first address the summary of the 3 independent claims (1 , 14, and 22) 
followed by an abbreviated summary of the dependent claims. 

Independent claim 1 claims: 

1. A fluid transfer system (Figures: 11, 36, 37, 41. Specification: page 14, lines 7-12, 
17-19; page 15, lines 10-14) comprising: 

one or more tanks capable of holding said fluid; (Figures: Figure 11 at 
1106, 1108; Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. Specification: 
page 18, lines 22-23; page 34, line 4; page 39, line 20) 

an extendible and retractable hose for transferring said fluid, 
(Figures: Figure 11 at 1104; Figure 36 at 3612, Figure 37 at 3702, Figure 41 at 4104. 
Specification: page 18, line 24; page 32, line 24; page 34, lines 5-6; page 39, line 18) 
wherein said extendible and retractable hose has two ends, (Figures: Figure 
24 one end attached at 2404, other end near 2406; Figure 25 one end attached at 2504, 
other end 2506; Figure 37 one end attached at 3704, other end attached to nozzle 3708. 
Specification: page 22, lines 12-14, 18-20; page 34, lines 3-13) a first end in fluid 
communication with said one or more tanks, (Figures: Figure 37 one end 
attached at 3704 in communication via 3713, 3712, 371 1 to black water tank 3710, and via 
3713, 3716, 3715 to gray water tank 3714. Specification: page 34, lines 3-13) and a 
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second end having an attached nozzle, (Figures: Figure 10 at 1016; Figure 11 at 
1102; Figure 12 at 1206; Figure 29 at 2916; Figure 30 at 3002; Figure 31 at 3114; Figure 32 
at 3214; Figure 33 at 3314; Figure 34 at 3414; Figure 35 at 3514; Figure 36 at 3614; Figure 
37 at 3708; Figure 41 at 4102. Specification: page 18, lines 3-5, 23-24; page 19, lines 7-9; 
page 24, lines 11-16; page 25, lines 9-12; page 26, lines 2-6; page 27, lines 14-19; page 28, 
lines 20-23; page 30, lines 1-13; page 32, lines 4-6; page 33, lines 5-7; page 34, lines 4-6; 
page 39, lines 18-19) said extendible and retractable hose extendible so said 
nozzle is capable of being in fluid communication with a receiving 
receptacle for transfer of said fluid, and; (Figures: Figure 11 at notation "extend"; 
Figure 24 at 2410; Figure 25 at 2510; Figure 26 at 2610; Figure 27 at 2710; Figure 30 at 
notation "extend"; Figure 37 notation <—> near 3708. Specification: page 15, lines 10-18; 
page 18, lines 23-24; page 21, lines 22-24; page 22, lines 14, 20; page 23, lines 4, 13-14; 
page 25, lines 1-12; page 34, lines 3-5, 21-24; page 35, lines 1-11.) 

wherein said second end is extended and retraced in response to 
gas pressure inside of said extendible and retractable hose. (Figures: Figure 
29, hose 2914 end at nozzle 2916, pressure/vacuum at 2920; Figure 30, hose 3003 end at 
nozzle 3002, pressure at 3020; Figure 32, hose 3212 end at nozzle 3214, pressure/vacuum 
at extend/retract module 3224; Figure 33, hose 3312 end at nozzle 3314, pressure/vacuum 
at extend/retract module 3324; Figure 34, hose 3412 end at nozzle 3414, pressure/vacuum 
at extend/retract module 3424; Figure 35, hose 3512 end at nozzle 3514, pressure/vacuum 
at extend/retract module 3524; Figure 32, hose 3612 end at nozzle 3614, pressure/vacuum 
at extend/retract module 3624; Figure 37 hose 3702 end at nozzle 3708, pressure/vacuum 
via 3725 and 3720, 3730, 3742 via various tubes and valves; Figure 38, at module 3808; 
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Figure 39; Figure 40. Specification: page 14, lines 17-18; page 19, lines 17-23; page 20, 
lines 1-2; page 24, lines 1-4, 11-12, 19-24; page 25, lines 1-12, 19-21, page 26, lines 1-5; 
page 27, lines 19-24; page 28, lines 1, page 29, lines 1-7; page 30, lines 15-21; page 32, 
lines 8-14; page 33, lines 13-19; very detailed explanation page 35, line 12 to page 39, line 
3; page 39, lines 4-16.) 
// 
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Independent claim 14 claims: 



14. A vehicle waste transfer system (Figures: Figure 4 at 404; Figure 11 at 1106, 
1108; Figure 14 at 1404; Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. 
Specification: page 14, lines 3-4; page 18, lines 22-23; page 34, line 4; page 39, line 20) 
comprising: 

one or more tanks capable of holding said waste; (Figures: Figure 11 at 
1106, 1108; Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. Specification: 
page 18, lines 22-23; page 34, line 4; page 39, line 20) 

an extendible and retractable hose for transferring said waste, 

(Figures: Figure 11 at 1104; Figure 36 at 3612, Figure 37 at 3702, Figure 41 at 4104. 
Specification: page 18, line 24; page 32, line 24; page 34, lines 5-6; page 39, line 18) 
wherein said extendible and retractable hose has two ends, (Figures: Figure 
24 one end attached at 2404, other end near 2406; Figure 25 one end attached at 2504, 
other end 2506; Figure 37 one end attached at 3704, other end attached to nozzle 3708. 
Specification: page 22, lines 12-14, 18-20; page 34, lines 3-13) a first end in 
communication with said one or more tanks, (Figures: Figure 37 one end 
attached at 3704 in communication via 3713, 3712, 371 1 to black water tank 3710, and via 
3713, 3716, 3715 to gray water tank 3714. Specification: page 34, lines 3-13) and a 
second end having an attached nozzle, (Figures: Figure 10 at 1016; Figure 11 at 
1102; Figure 12 at 1206; Figure 29 at 2916; Figure 30 at 3002; Figure 31 at 3114; Figure 32 
at 3214; Figure 33 at 3314; Figure 34 at 3414; Figure 35 at 3514; Figure 36 at 3614; Figure 
37 at 3708; Figure 41 at 4102. Specification: page 18, lines 3-5, 23-24; page 19, lines 7-9; 
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page 24, lines 11-16; page 25, lines 9-12; page 26, lines 2-6; page 27, lines 14-19; page 28, 
lines 20-23; page 30, lines 1-13; page 32, lines 4-6; page 33, lines 5-7; page 34, lines 4-6; 
page 39, lines 18-19) said extendible and retractable hose extendible so said 
nozzle is capable of transferring said waste a distance from said vehicle; 

(Figures: Figure 1 1 at notation "extend"; Figure 24 at 241 0; Figure 25 at 251 0; Figure 26 at 
2610; Figure 27 at 2710; Figure 30 at notation "extend"; Figure 37 notation <—> near 3708. 
Specification: page 15, lines 10-18; page 18, lines 5-8, 23-24; page 21, lines 22-24; page 
22, lines 14, 20; page 23, lines 4, 13-14; page 25, lines 1-12; page 34, lines 3-5, 21-24; 
page 35, lines 1-11.) 

wherein said second end is extended in response to gas pressure 
applied to the inside of said extendible and retractable hose. (Figures: 
Figure 29, hose 2914 end at nozzle 2916, pressure/vacuum at 2920; Figure 30, hose 3003 
end at nozzle 3002, pressure at 3020; Figure 32, hose 3212 end at nozzle 3214, 
pressure/vacuum at extend/retract module 3224; Figure 33, hose 3312 end at nozzle 3314, 
pressure/vacuum at extend/retract module 3324; Figure 34, hose 3412 end at nozzle 3414, 
pressure/vacuum at extend/retract module 3424; Figure 35, hose 3512 end at nozzle 3514, 
pressure/vacuum at extend/retract module 3524; Figure 32, hose 3612 end at nozzle 3614, 
pressure/vacuum at extend/retract module 3624; Figure 37 hose 3702 end at nozzle 3708, 
pressure/vacuum via 3725 and 3720, 3730, 3742 via various tubes and valves; Figure 38, at 
module 3808; Figure 39; Figure 40. Specification: page 14, lines 17-18; page 19, lines 17- 
23; page 20, lines 1-2; page 24, lines 1-4, 11-12, 19-24; page 25, lines 1-12, 19-21, page 
26, lines 1-5; page 27, lines 19-24; page 28, lines 1, page 29, lines 1-7; page 30, lines 15- 
21; page 32, lines 8-14; page 33, lines 13-19; very detailed explanation page 35, line 12 to 
page 39, line 3; page 39, lines 4-16.) 
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Independent claim 22 claims: 



22. A system for transferring liquid waste (Figures: 11, 36, 37, 41. Specification: 
page 14, lines 7-12, 17-19; page 15, lines 10-14) comprising: 

one or more tanks capable of holding said liquid waste; (Figures: 
Figure 11 at 1106, 1108; Figure 37 at 3710, 3714; Figure 41 at Black Water, Gray Water. 
Specification: page 18, lines 22-23; page 34, line 4; page 39, line 20) 

an extendible and retractable hose for transferring said liquid 
waste, (Figures: Figure 11 at 1104; Figure 36 at 3612, Figure 37 at 3702, Figure 41 at 
4104. Specification: page 18, line 24; page 32, line 24; page 34, lines 5-6; page 39, line 18) 
wherein said extendible and retractable hose has two ends, (Figures: Figure 
24 one end attached at 2404, other end near 2406; Figure 25 one end attached at 2504, 
other end 2506; Figure 37 one end attached at 3704, other end attached to nozzle 3708. 
Specification: page 22, lines 12-14, 18-20; page 34, lines 3-13) a first end for 
receiving liquid waste from said one or more tanks, (Figures: Figure 37 one 
end attached at 3704 in communication via 3713, 3712, 371 1 to black water tank 3710, and 
via 3713, 3716, 3715 to gray water tank 3714. Specification: page 34, lines 3-13) and a 
second end having an attached nozzle, (Figures: Figure 10 at 1016; Figure 11 at 
1102; Figure 12 at 1206; Figure 29 at 2916; Figure 30 at 3002; Figure 31 at 3114; Figure 32 
at 3214; Figure 33 at 3314; Figure 34 at 3414; Figure 35 at 3514; Figure 36 at 3614; Figure 
37 at 3708; Figure 41 at 4102. Specification: page 18, lines 3-5, 23-24; page 19, lines 7-9; 
page 24, lines 11-16; page 25, lines 9-12; page 26, lines 2-6; page 27, lines 14-19; page 28, 
lines 20-23; page 30, lines 1-13; page 32, lines 4-6; page 33, lines 5-7; page 34, lines 4-6; 
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page 39, lines 18-19) said extendible and retractable hose extendible a 
distance from said vehicle so said nozzle is capable of transferring said 
received liquid waste; (Figures: Figure 11 at notation "extend"; Figure 24 at 2410; 
Figure 25 at 2510; Figure 26 at 2610; Figure 27 at 2710; Figure 30 at notation "extend"; 
Figure 37 notation near 3708. Specification: page 15, lines 10-18; page 18, lines 5-8, 
23-24; page 21, lines 22-24; page 22, lines 14, 20; page 23, lines 4, 13-14; page 25, lines 1- 
12; page 34, lines 3-5, 21-24; page 35, lines 1-11.) 

wherein said second end is extendible and retractable in response 
to gas pressure applied to the inside of said extendible and retractable 
hose. (Figures: Figure 29, hose 2914 end at nozzle 2916, pressure/vacuum at 2920; 
Figure 30, hose 3003 end at nozzle 3002, pressure at 3020; Figure 32, hose 3212 end at 
nozzle 3214, pressure/vacuum at extend/retract module 3224; Figure 33, hose 3312 end at 
nozzle 3314, pressure/vacuum at extend/retract module 3324; Figure 34, hose 3412 end at 
nozzle 3414, pressure/vacuum at extend/retract module 3424; Figure 35, hose 3512 end at 
nozzle 3514, pressure/vacuum at extend/retract module 3524; Figure 32, hose 3612 end at 
nozzle 3614, pressure/vacuum at extend/retract module 3624; Figure 37 hose 3702 end at 
nozzle 3708, pressure/vacuum via 3725 and 3720, 3730, 3742 via various tubes and valves; 
Figure 38, at module 3808; Figure 39; Figure 40. Specification: page 14, lines 17-18; page 
19, lines 17-23; page 20, lines 1-2; page 24, lines 1-4, 11-12, 19-24; page 25, lines 1-12, 19- 
21, page 26, lines 1-5; page 27, lines 19-24; page 28, lines 1, page 29, lines 1-7; page 30, 
lines 15-21; page 32, lines 8-14; page 33, lines 13-19; very detailed explanation page 35, 
line 12 to page 39, line 3; page 39, lines 4-16.) 
// 
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Claims dependent on claim 1 

For the sake of brevity since this is to be summary section, Appellant will 
provide fewer Figure(s)/Specification(s) for dependent claims. 

2. The system of claim 1 wherein said extended second end of said 
extendible and retractable hose is retractable in response to gas pressure 
inside of said extendible and retractable hose. (Figure 37 hose 3702 end at nozzle 
3708, pressure/vacuum via 3725 and 3720, 3730, 3742 via various tubes and valves. 
Specification: very detailed explanation page 35, line 12 to page 39, line 3.) 

3. The system of claim 1 wherein said fluid is a liquid. (Figure 32. Specification 
page18, lines 8-10.) 

4. The system of claim 3 wherein said liquid is selected from the group 
consisting of water, liquid waste, black water, grey water, effluent, and water 
containing waste materials. (Figure 37 at 3710, 3714; Figure 41 at black water, gray 
water, fresh water. Specification page18, lines 9-18; page 39 line 20.) 

5. The system of claim 1 wherein said system is located on a vehicle. (Figure 
14. Specification page 14, lines 3-12.) 
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6. The system of claim 1 wherein said gas is air. (Figure 36 at 3620, Figure 37 at 
3720, 3730. Specification page 14, lines 17-18; page 34, line 20.) 

7. The system of claim 1 wherein said gas pressure is above local 
atmospheric pressure for extending said extendible and retractable hose. 
(Figure 37 at 3720, 3730. Specification page 19, lines 17-23.) 

8. The system of claim 1 wherein said gas pressure is below local atmospheric 
pressure for retracting said extendible and retractable hose. (Figure 37 at 3742, 
through 3745, 3746, 3725. Specification page 19, lines 17-23.) 

9. The system of claim 1 further comprising venting ports selected from the 
group consisting of venting ports for said one or more tanks, (Figure 30 at 3026, 
3028. Specification page 25, line 9 to page 26 line 9.) and venting port for said 
extendible and retractable hose. (Figure 30 at 3030, 3032, 3034. Specification page 
25, line 9 to page 26 line 9.) 

10. The system of claim 1 wherein said extendible and retractable hose is 
selected from the group consisting of an axially extendible and compressible 
hose (Figure 36 at 3612; Figure 37 at 3702. Specification page 40 line 13 to page 41 line 
10.), an accord ion -type construction hose (Figure 36 at 3612; Figure 37 at 3702. 
Specification page 36, lines 1-4; page 40 line 13 to page 41 line 10.), an expandable and 
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collapsible type hose (Figure 36 at 3612; Figure 37 at 3702. Specification page 36, 
lines 1-4; page 40 line 13 to page 41 line 10..), a hose having a spirally wound wall (Figure 
36 at 3612; Figure 37 at 3702. Specification page 36, lines 1-4; page 40 line 13 to page 41 
line 10.), a flexible hose having adjacent transverse accordion pleats (Figure 36 at 3612; 
Figure 37 at 3702. Specification page 36, lines 1-4; page 40 line 13 to page 41 line 10.), 
and a longitudinally extensible and compressible hose. (Figure 36 at 3612; Figure 37 at 
3702. Specification page 36, lines 1-4; page 40 line 13 to page 41 line 10.) 

1 1 . The system of claim 1 wherein said gas pressure is supplied from a 
pressurized gas tank. (Figure 37 at 3730. Specification page 36, lines 6-8.) 

12. The system of claim 7 wherein said above local atmospheric pressure is 
supplied from a pressurized gas tank. (Figure 37 at 3730. Specification page 36, 
lines 6-8.) 

13. The system of claim 8 wherein said below local atmospheric pressure is 
generated by a Venturi tube type device (Figure 37 at 3742. Specification page 37, 
lines 6-22.) driven from a pressurized gas tank. (Figure 37 at 3730. Specification 
page 36, lines 6-8; page 37, lines 6-22.) 

// 
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Claims dependent on claim 14 



15. The system of claim 14 wherein said first end in communication with said 
one or more tanks is through one or more valves connected between said one 
or more tanks and said first end. (Figure 37 valves at 3712, and 3716, tanks at 3710, 
and 3714. Specification page 34 line 21 to page 35 line 11.) 

16. The system of claim 14 wherein said gas pressure is supplied from a tank 
Of compressed air. (Figure 37 at 3730. Specification page 36, lines 6-12.) 

17. The system of claim 16 wherein said tank of compressed air has in input 
port (Figure 36 at 3623; Figure 37 at 3729. Specification page 33 lines 19 to page 34 line 
2; page 36, lines 20-23.) and an output port, (Figure 36 at 3625, Figure 37 at 3723. 
Specification page 33 lines 19 to page 34 line 2; page 36, lines 6-12.) said input port in 
communication with a one-way valve for receiving air, (Figure 36 at 3630; Figure 
37 at 3720, 3722, 3723, 3728. Specification page 36, lines 5-12.) and said output port in 
communication with a one-way valve for supplying air. (Figure 37 at 3728. 
Specification page 36, lines 13-24.) 

18. The system of claim 17 wherein said source of receiving air is selected 
from the group consisting of an on-vehicle air compressor(Figure 35 at 3524; 
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Figure 37 at 3720. Specification page 36, lines 8-24.), and an external connector for 
connection to a external source of compressed air. (Figure 34 at 3420; Figure 36 at 
3620; Figure 37 at 3720, 3722, 3723, 3728. Specification page 36, lines 8-24.) 

19. The system of claim 14 further comprising a supporting member attached 
to said vehicle for supporting said extendible and retractable hose. (Figure 36 at 
3606; Figure 37 at 3706. Specification page 32 line 24 to page 33 line 3; page 34, lines 5-6; 
page 35, lines 12-14.) 

20. The system of claim 19 wherein said supporting member is a tube larger in 
diameter than diameter of said extendible and retractable hose. (Figure 36 at 
3606; Figure 37 at 3706. Specification page 32 line 24 to page 33 line 3; page 34, lines 5-6; 
page 35, lines 12-14.) 

21 . The system of claim 1 9 further comprising a storage container for said 
extendible and retractable hose when in a retracted state. (Figure 36 at 3606; 
Figure 37 at 3706. Specification page 32 line 24 to page 33 line 3; page 34, lines 5-6; page 
35, lines 12-14.) 

// 
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Claims dependent on claim 22 

23. The system of claim 22 further comprising a support device through which 
said extendible and retractable hose may extend and retract without 
substantial resistance. (Figure 36 at 3606; Figure 37 at 3706. Specification page 32 
line 24 to page 33 line 3; page 34, lines 5-6; page 35, lines 12-14.) 

24. The system of claim 22 wherein said extendible and retractable hose when 
transferring said liquid waste has said second end at an equal or lower 
elevation than said first end. (Figure 11; Figure 29; Figure 30; Figure 41. Specification 
page 15, lines 9-18; page 34, lines 3-13.) 

// 
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VI. GROUNDS OF REJECTION TO BE REVIEWED ON APPEAL 

The issues presented on appeal are whether Applicant's claims 1-24 for the reasons 
stated in the Status of the Claims are unpatentable. 

Claims 1-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Schoellhorn 

etal. 

// 
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Each claim is addressed below, however, Claim 1 is considered particularly relevant 
because it is representative of the other independent claims and thus also representative of 
what the dependent claims are dependent on. As may be seen from the chart below the 
Examiner has relied on Schoellhorn for all rejections. Claim dependency is indicated via 



indentation (leftmost being independents). 



CLAIM # 


Rejection 


1 


102(e) Schoellhorn 


2 


102(e) Schoellhorn 


3 


102(e) Schoellhorn 


4 


102(e) Schoellhorn 


5 


102(e) Schoellhorn 


6 


102(e) Schoellhorn 


7 


102(e) Schoellhorn 


12 


102(e) Schoellhorn 


8 


102(e) Schoellhorn 


13 


102(e) Schoellhorn 


9 


102(e) Schoellhorn 


10 


102(e) Schoellhorn 


11 


102(e) Schoellhorn 


14 


102(e) Schoellhorn 


15 


102(e) Schoellhorn 


16 


102(e) Schoellhorn 


17 


102(e) Schoellhorn 


18 


102(e) Schoellhorn 


19 


102(e) Schoellhorn 


20 


102(e) Schoellhorn 


21 


102(e) Schoellhorn 


22 


102(e) Schoellhorn 


23 


102(e) Schoellhorn 


24 


102(e) Schoellhorn 
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INTRODUCTION 

The present invention relates to a waste evacuation system for a vehicle having an 
extendible and retractable hose for transferring the waste. Operation of the system is 
assisted by several features. 

Previous approaches to dumping of recreational vehicle (RV) waste required the 
following steps: 

0) Using gloves and covering your nose: 

1 ) Locate sewer hose storage container 

2) Remove (possibly still wet) sewer hose from storage container 

3) Remove sewage tank dump cap taking care not to get wet 

4) Connect sewer hose to sewage tank 

5) Drag the other end of the sewer hose and place it in receptacle 

6) Open black water sewer tank valve. 

7) Wait till black tank empty then close black water tank valve. 

8) Open gray water sewer tank valve. 

9) Wait till gray tank empty then close gray water tank valve. 

10) Open clear water tank valve for a short time to flush out the hose. 

1 1 ) Disconnect sewer hose from sewage tank. 

12) Replace tank dump cap. 

13) Store sewer hose back in storage container. 
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Applicant's approach as fully illustrated is as follows: 

0) Using your bare hands: 

1) Open a nozzle door 

2) Hold nozzle via a handle 

3) Press key fob to extend hose as you guide it to the receptacle 

4) Place nozzle in receptacle 

5) Open valve in nozzle 

6) Press key fob to open black tank valve 

7) Wait till black tank empty then press key fob to close black water tank valve. 

8) Press key fob to open gray water sewer tank valve. 

9) Wait till gray tank empty then press key fob to close gray water tank valve. 

10) Press key fob to open clear water tank valve for a short time to flush out the hose 
(optional). 

1 1 ) Close valve on nozzle 

12) Press key fob to retract hose and nozzle into nozzle door. 

13) Close nozzle door. 

Immediately apparent is that the Appellant's approach has the sewer hose 
permanently attached, the sewer hose extends and retracts itself, and gloves are not 
needed. 



Appellants Brief EFS filed 10/24/2007 



Page 21 of 303 



APPLICATION NO. 10/693719 



Claims 1-24 Rejection under 35 U.S.C. § 102(e) - Schoellhorn 



The Examiner has stated on page 2 and 3, paragraph 3 of the Office Action: 

2. Claims 1-24 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Schoelhorn [sic] et al . In particular note Figure 1 
and the disclosure of column 2, lines 65+. (use of compressed 
pressurized air to extend and retract the accordion- type hose 42) . 
An air tank is the source of pressurized gas. The "liquid" in the 
tanks 10 and 12 is black and gray water. A vehicle 20 is shown. 
Relative elevation relations to allow discharge from tanks 10 and 12 
is clearly shown in Figures 1 and 4. Contrary applicant's remarks, a 
nozzle 54 is clearly shown attached to the extendible and retractable 
hose which are communication with the one or more tanks 10 and 12. 
Remarks above apply to similarly amended claim 14 . 
[Emphasis added.] 

Applicant's claim 1 recites 

1 . A fluid transfer system comprising: 

one or more tanks capable of holding said fluid; 

an extendible and retractable hose for transferring said fluid, wherein said extendible 
and retractable hose has two ends, a first end in fluid communication with said one or more 
tanks, and a second end having an attached nozzle, said extendible and retractable hose 
extendible so said nozzle is capable of being in fluid communication with a receiving 
receptacle for transfer of said fluid, and; 
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wherein said second end is extended and retraced in response to gas pressure inside 
of said extendible and retractable hose. 
[Emphasis added.] 

The Examiner stated: 

"Contrary applicant's remarks, a nozzle 54 is clearly shown attached 
to the extendible and retractable hose ..." 
[Emphasis added.] 

Applicant submits that the Examiner has failed to establish a prima facie rejection 
under 35 U.S.C. § 102(e) because "Anticipation requires the presence in a single prior art 
reference disclosure of each and every element of the claimed invention, arranged as in the 
claim." Lindemann Maschinenfabrik GMBH v. American Hoist & Derrick {"Lindemann"), 730 
F.2d 1452, 1458 (Fed. Cir. 1984) (emphasis added). Additionally, each and every element 
of the claim must be exactly disclosed in the anticipatory reference. Titanium Metals Corp. 
of America v. Banner, 778 F.2d 775, 777 (Fed. Cir. 1985). 

Schoellhorn does not disclose a nozzle. "54" is a cover as Schoellhorn states 
multiple times. 

"The pressure exerted on the end portion of the waste hose 42, capped by a detachably 
engageable cover 54, ..." [Emphasis added.] Col 3, lines 38-39. 

"After extending the waste hose 42 the cover 54 is removed ..." [Emphasis added.] Col 3, 

line 45. 
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". . .against the interior end 54 of the waste hose 42 as opposed to air pressure against the 
cover 54, ..." [Emphasis added.] Col 3, lines 49-50. 

And most telling of the lack of disclosure of a nozzle is: 

"The user then removes the cover 54 and engages the waste hose 42 with the receptacle ." 
[Emphasis added.] Col 4, lines 9-10. ... 

"The user disengages the waste hose 42 from the receptacle and replaces the cover 54." 
[Emphasis added.] Col 4, lines 12-13. 

Thus Schoellhorn discloses a cover. "Nozzle" is never mentioned anywhere in the 
cited reference. The cover 54 is used to cap the end of the hose. 

There is a clear difference between a cap [cover 54] and a nozzle (Applicant). 
Anyone who has filled their car with gas, knows the difference, you grab the gas nozzle, 
remove the gas cap, insert the nozzle and fill the car with gas. A cap (cover) stops flow and 
a nozzle permits flow. 

A cover (Schoellhorn) is not the same as a nozzle (Applicant). 

Applicant submits that because Schoellhorn fails to disclose a nozzle that 
Schoellhorn cannot anticipate what Applicant has claimed. Applicant respectfully requests 
allowance of independent claim 1 , and claims 2-1 3 which are dependent on claim 1 . 
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Likewise: 

Applicant's independent claim 14 recites 

14. A vehicle waste transfer system comprising: 

one or more tanks capable of holding said waste; 

an extendible and retractable hose for transferring said waste, wherein said 
extendible and retractable hose has two ends, a first end in communication with said one or 
more tanks, and a second end having an attached nozzle, said extendible and retractable 
hose extendible so said nozzle is capable of transferring said waste a distance from said 
vehicle; 

wherein said second end is extended in response to gas pressure applied to the 
inside of said extendible and retractable hose. 
[Emphasis added.] 

And 

Applicant's independent claim 22 recites 

22. A system for transferring liquid waste comprising: 

one or more tanks capable of holding said liquid waste; 

an extendible and retractable hose for transferring said liquid waste, wherein said 
extendible and retractable hose has two ends, a first end for receiving liquid waste from said 
one or more tanks, and a second end having an attached nozzle, said extendible and 
retractable hose extendible a distance from said vehicle so said nozzle is capable of 
transferring said received liquid waste; 

wherein said second end is extendible and retractable in response to gas pressure 
applied to the inside of said extendible and retractable hose. 
[Emphasis added.] 
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For the same reason as detailed in Applicant's claim 1 discussion above, 

Applicant submits that because Schoellhorn fails to disclose a nozzle that Schoellhorn 
cannot anticipate what Applicant has claimed in independent claims 14 and 22. Applicant 
respectfully requests allowance of independent claims 14 and 22, and claims 15-21, and 
claims 23-24 which are dependent on claims 14 and 22 respectively. 
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CONCLUSION 

Applicant submits that the rejection of dependent claims not specifically addressed, 
are addressed by Applicant's arguments to the independent claims on which they depend. 

Applicant respectfully submits that the appealed claims in this application are 
patentable, and requests that the Board of Patent Appeals and Interferences direct 
allowance of all claims. 

Respectfully submitted, 
Heimlich Law 



10/24/2007 




Date Alan Heimlich / Reg 48808 

Attorney for Applicant(s) 

Customer No. 40418 

5952 Dial Way 
San Jose, CA 95129 

Tel: 408 253-3860 

Eml: alanheimnch@heimHchjaw.com 
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VIII. CLAIMS APPENDIX 

The claims involved in this appeal (all pending claims) are as follows: 

CLAIMS 

What is claimed is: 

1 . A fluid transfer system comprising: 

one or more tanks capable of holding said fluid; 

an extendible and retractable hose for transferring said fluid, wherein said extendible 
and retractable hose has two ends, a first end in fluid communication with said one or more 
tanks, and a second end having an attached nozzle, said extendible and retractable hose 
extendible so said nozzle is capable of being in fluid communication with a receiving 
receptacle for transfer of said fluid, and; 

wherein said second end is extended and retraced in response to gas pressure inside 
of said extendible and retractable hose. 

2. The system of claim 1 wherein said extended second end of said extendible and 
retractable hose is retractable in response to gas pressure inside of said extendible and 
retractable hose. 

3. The system of claim 1 wherein said fluid is a liquid. 

4. The system of claim 3 wherein said liquid is selected from the group consisting of water, 
liquid waste, black water, grey water, effluent, and water containing waste materials. 
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5. The system of claim 1 wherein said system is located on a vehicle. 

6. The system of claim 1 wherein said gas is air. 

7. The system of claim 1 wherein said gas pressure is above local atmospheric pressure for 
extending said extendible and retractable hose. 

8. The system of claim 1 wherein said gas pressure is below local atmospheric pressure for 
retracting said extendible and retractable hose. 

9. The system of claim 1 further comprising venting ports selected from the group 
consisting of venting ports for said one or more tanks, and venting port for said extendible 
and retractable hose. 

10. The system of claim 1 wherein said extendible and retractable hose is selected from the 
group consisting of an axially extendible and compressible hose, an accordion-type 
construction hose, an expandable and collapsible type hose, a hose having a spirally wound 
wall, a flexible hose having adjacent transverse accordion pleats, and a longitudinally 
extensible and compressible hose. 

1 1 . The system of claim 1 wherein said gas pressure is supplied from a pressurized gas 
tank. 
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12. The system of claim 7 wherein said above local atmospheric pressure is supplied from 
a pressurized gas tank. 

13. The system of claim 8 wherein said below local atmospheric pressure is generated by a 
Venturi tube type device driven from a pressurized gas tank. 

14. A vehicle waste transfer system comprising: 

one or more tanks capable of holding said waste; 

an extendible and retractable hose for transferring said waste, wherein said 
extendible and retractable hose has two ends, a first end in communication with said one or 
more tanks, and a second end having an attached nozzle, said extendible and retractable 
hose extendible so said nozzie is capable of transferring said waste a distance from said 
vehicle; 

wherein said second end is extended in response to gas pressure applied to the 
inside of said extendible and retractabie hose, 

15. The system of claim 14 wherein said first end in communication with said one or more 
tanks is through one or more valves connected between said one or more tanks and said 
first end. 

16. The system of claim 14 wherein said gas pressure is supplied from a tank of 
compressed air. 
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17. The system of claim 16 wherein said tank of compressed air has in input port and an 
output port, said input port in communication with a one-way valve for receiving air, and said 
output port in communication with a one-way valve for supplying air. 

18. The system of claim 17 wherein said source of receiving air is selected from the group 
consisting of an on-vehicle air compressor, and an external connector for connection to a 
external source of compressed air. 

19. The system of claim 14 further comprising a supporting member attached to said 
vehicle for supporting said extendible and retractable hose. 

20. The system of claim 19 wherein said supporting member is a tube larger in diameter 
than diameter of said extendible and retractable hose. 

21 . The system of claim 19 further comprising a storage container for said extendible and 
retractable hose when in a retracted state. 

22. A system for transferring liquid waste comprising: 

one or more tanks capable of holding said liquid waste; 

an extendible and retractable hose for transferring said liquid waste, wherein said 
extendible and retractable hose has two ends, a first end for receiving liquid waste from said 
one or more tanks, and a second end having an attached nozzle, said extendible and 
retractable hose extendible a distance from said vehicle so said nozzle is capable of 
transferring said received liquid waste; 
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wherein said second end is extendible and retractable in response to gas pressure 
applied to the inside of said extendible and retractable hose. 

23. The system of claim 22 further comprising a support device through which said 
extendible and retractable hose may extend and retract without substantial resistance. 

24. The system of claim 22 wherein said extendible and retractable hose when transferring 
said liquid waste has said second end at an equal or lower elevation than said first end. 
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IX. EVIDENCE APPENDIX 



Grouping of any Evidence for Claim purposes is for the convenience of 
reduced duplication and is NOT to be interpreted as the Grouping of Claims for 
Arguments under 37 C.F.R. §41.37. 

(A) Evidence for Claims 1-24 - Relied Upon 

The following item (1) listed below is hereby entered as evidence relied upon by the 
Examiner as to grounds of rejection for claims 1-24, to be reviewed on appeal. Also listed 
for each item is where said evidence was entered into the record by the Examiner. 

(1) Copy of US Patent Number 6607009 ("Schoellhorn"). This evidence was entered into 
the record by the Examiner on page 2 paragraph 3 of the Office Action mailed 03/08/2006, 
on page 2 paragraph 3 of the Office Action mailed 01/21/2005, on IDS sheet included in the 
Office Action mailed 01/21/2005. 

Copies of all References follows. 
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1 

SEWAGE SYSTEM FOR VEHICLES 

BACKGROUND OF THE INVENTION 

The present invention relates to a sewage system for a 
vehicle. 

Many types of vehicles, such as recreational vehicles, 
travel trailers, tifth wheelers, buses, trucks, and the like have 
self-contained fluid systems, sinks, washing facilities and or 
bathrooms. Each of these vehicles and others will be col- 
lectively referred to herein as "recreational vehicles" or 
"RVs". Such RVs include systems which store sewage and 
waste water until those materials can be properly disposed 
of. Typically, RVs generally utilize similar means of con- 
ducting waste to external storage tanks, dumps, or process- 
ing systems, such as those which are used in RV parks, truck 
stops, bus stops, and the like. Conventional RVs generally 
have two holding tanks, a sewage tanks (e.g., black tank) for 
receiving fluid sewage from the toilet system, and a grey 
water tank for receiving waste water, such as from the 
kitchen, bathroom sinks, and shower. These two holding 
tanks are interconnected to form a single liquid conduit drain 
line or drain pipe. RVs generally have an accessible external 
cabinet or storage facility which stores a length of flexible 
sewage discharge hose or other conduit. This discharge hose 
or other conduit may be manually connected to a fitting on 
the outlet stub of the drain pipe. The other end of the hose 
or other conduit is then extended to a dump fitting. Similarly, 
when the RV is preparing to move on, it is also necessary to 
handle the hose or other conduit, and flush the waste from 
it before storing it. These processes, i.e., dumping the waste 
from the holding tank into the inlet receptacle of the RV 
dump station and disconnecting and storing the hose or other 
conduit, are the messiest and most dreaded aspects of using 
an RV. 

Besides the mess of dealing with the liquid waste 
problem, the predominate problem with the traditional sew- 
age hose or other conduit system, is that the RV user must 
get on his or her knees and reach beneath the RV to attach 
the sewage hose or other conduit to the outlet pipe of the 
conduit beneath the RV. Consequently, there have been 
numerous devices which have been developed to increase 
the ease and/or reduce the clumsiness of attaching and 
detaching RV sewage hoses or other conduits. Many of such 
systems include flexible discharge hoses that are stored in a 
conduit extension member beneath the RV, and are tele- 
scopically moved therefrom when it is desired to secure the 
hose to a dump site. While these systems have their merits, 
these devices are stored permanently beneath the RV, and 
they still generally require the RV user to get on his or her 
knees to reach beneath the RV to access the sewage hose. 

Mercer, U.S. Pat. No. 5,023,959, discloses a system for 
extending and retracting the waste hose for a waste disposal 
system that is typically found on recreational vehicles. The 
disposal system includes a power driven hose extender for 
extending the collapsible hose from its collapsed mode 
stored on-board the recreational vehicle to its extended 
configuration which it is used for dumping waste from an 
RV holding tank into an inlet of an RV waste dump station. 
In particular, a hose driver is used to axially displace 
threaded shafts, wherein an external collar engages around 
the accordion hose, which has a continuous helical rib. 

Mercer, U.S. Pat. No. 4,1 33,347, discloses a waste evacu- 
ation attachment for a recreational vehicle that includes a 
rigid cylindrical housing readily mountable to the existing 
fitting of a sewage discharge outlet of the recreational 
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vehicle. A telescoping hose is contained within the housing 
and has a fitting on the extendable end to adapt the hose to 
waste receiving receptacles. The extension and retraction of 
the hose is by extending and retracting the hose within the 

5 housing. Foreman, U.S. Pat. No. 4,854,349, likewise dis- 
closes telescoping hose contained within a housing. 

Hanemaayer, U.S. Pat. No. 5,653,262, discloses an axially 
extendable flexible hose connected to a waste outlet of a 
tank. An elongated tubular housing is provided within which 

10 the flexible hose extends such that the hose can be stored in 
the housing and also drawn outwardly of the distal end of the 
housing toward a waste receptacle. The housing has an 
articulated connection at a proximate end thereof adjacent 
the waste outlet. The extension and retraction of the hose is 

15 by extending and retracting the articulated hose within the 
housing. 

Cook, U.S. Pat. No. 4,223,702, discloses a telescoping 
drain line for connecting recreational vehicles to a sewage 
system. The flexible hose extends through the telescoping 
20 pipe sections. 

Feliz, U.S. Pat. No. 3,811,462; Boomgaarden, U.S. Pat. 
No. 5,244,003; Leech, U.S. Pat. No. 5,904,183; and Sargent 
et af, U.S. Pat. No. 4,779,650, likewise disclose telescoping 
^ s tubular arrangements. 

While many of the aforementioned systems provide tele- 
scoping tubular arrangements, they still require a substantial 
amount of effort on the part of the user to discharge the 
sewage. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exemplary schematic of a sewage system for 
a vehicle for extending a waste hose. 

FIG. 2 is a side view of a portion of the vehicle of FIG. 
35 1 showing the waste hose in the extended position. 

FIG. 3 is an exemplary schematic of the sewage system 
for the vehicle of FIG. 1 for retracting the waste hose. 
FIG. 4 is a side view of a portion of the vehicle of FIG. 
40 3 showing the waste hose in the retracted position. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 
Referring to FIG. 1, an exemplary waste system for a RV 

45 of the present invention may include a black tank 10 for 
holding toilet sewage and a grey tank 12 for holding other 
waste water, such as for example, the sink or the shower. The 
black tank and the grey tank 12 may be replaced by a single 
storage container, if desired. The black lank 10 and the grey 

50 tank 12 are interconnected by pipes 14 and 16 to a vent pipe 
18. The vent pipe 18 is preferably vented to the exterior of 
the recreational vehicle 20 (see FIG. 2) which provides for 
air flow into and out of the waste system. The black tank 10 
may be drained through a drain pipe 22 when a black waste 

55 valve 26 is opened. Conversely, when the black waste valve 
26 is closed the waste in the black tank 10 is not drained. 
Similarly, the grey tank 12 may be drained through a drain 
pipe 24 when a grey waste valve 28 is opened. Conversely, 
when the grey waste valve 28 is closed the waste in the grey 

60 tank 12 is not drained. The waste from the grey tank 12 and 
black tank 10 arc preferably joined into a single drain pipe 
30 for eventual discharge from the RV into a suitable 
receptacle. Multiple drain pipes for discharge of materials 
from the RV may be used, if desired. 

65 After consideration of the typical recreational vehicle, the 
present inventors came to the realization that many recre- 
ational vehicles include an internal compressor which pro- 
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vides pressurized air (or other gas) that may be used by the 
waste system. The waste system may use the pressurized air 
to provide automatic extension and retraction of the waste 
hose 42. Using an existing pressurized air source reduces the 
expense of an automated extension and retraction of the 
waste hose 42. The automatic extension alleviates the need 
for the user to bend down under the RV or otherwise 
manually extend and retract the waste hose 42. The waste 
system preferably includes an intake 40 that provides air 
pressure from the recreational vehicle 20. The air pressure 
within the intake may be provided from the recreational 
vehicle 20 powered when the engine is running or otherwise 
a compressor within the recreational vehicle 20. An intake 
check valve 44 is preferably a "one-way" valve that sub- 
stantially only permits air flow in a single direction, as 
indicated by the arrows. In this manner, the air flow will not 
flow back to the pressurized air source. An air tank 46 is 
preferably included that stores additional compressed air, 
such as a 7 gallon tank, so that sufficient air pressure is 
obtained without having to increase the capacity of the air 
compressor. It is to be understood that valve, as used herein, 
refers to any mechanism that is suitable to control the flow, 
stop the flow, restrict the flow or otherwise, of materials 
through a tubular mcmbci. 

When the user desires to extend the waste hose 42, a 
check valve 50 is opened which permits air pressure to flow 
through the check valve 50 and into the drain pipe 30. A vent 
check valve 52 is preferably closed to primarily restrict the 
air flow through the drain pipe 30. Likewise, preferably the 
black waste valve 26 and the grey waste valve 28 are closed. 
Accordingly, substantially all the air flow will be acting 
upon the waste hose 42 which is preferably slidably engaged 
with the waste system. More preferably the waste hose 42 
(or a majority thereof) is freely slidably engaged with the 

waste hose 42 may rolatably extend or move based upon 

other mechanisms in such a manner as to extend from the 
vehicle. The pressure exerted on the end portion of the waste 
hose 42, capped by a detachably engageable cover 54, will 
cause the waste hose 42 to slide outwardly from the recre- 
ational vehicle 20, as illustrated in FIG. 2. In this manner, by 
simply opening the valve 50 the waste hose 42 may be 
slidably extended in a manner that is free from the user 
having to manually pull or otherwise extend the waste hose. 
After extending the waste hose 42 the cover 54 is removed 
and the waste hose 42 is interconnected with the suitable 
waste receptacle. Other air pressure techniques may likewise 
be used to extend the waste hose 42, such as for example, air 
pressure against the interior end 54 of the waste hose 42 as 
opposed to air pressure against the cover 54. an air pressure- 
operated rotational mechanism that extends/retracts the 
waste hose 42, and a hydraulics based pressure extension/ 
retraction mechanism. Moreover, if desired the air pressure 
mechanism may be replaced by an electrical extension/ 
retraction system or other type of extension/retraction sys- 
tem that automatically extends and/or retracts the waste hose 
42. Thereafter the black lank and or the grey lank may be 
emptied into the receptacle by selectively opening the black 
waste valve 26 and/or the grey waste valve 28, respectively. 
The waste hose 42 may be, for example, articulated, non- 
articulated, extendable lengthwise, non-extendable 
lengthwise, substantially non-compressible, and/or substan- 
tially compressible. Further, the waste hose 42 may be any 
type of tubular member having any cross sectional profilc(s) 
suitable to pass liquids through. 

For example, the waste system may be used to extend the 
waste hose 42 as follows. Initially a button, a lever, or other 
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user initiation of the waste system is performed. The vent 
check valve 52 is closed if not already closed, the black 
waste valve 26 is closed if not already closed, the grey waste 
valve 28 is closed if not already closed, and the check valve 

5 50 is opened if not already opened. The air from the air 
intake 40 and/or air from the air tank 46 provides air 
pressure against the waste hose 42 (or other mechanism) 
which causes the waste hose 42 to slidably extend outwardly 
from the vehicle 20. The user then removes the cover 54 and 

10 engages the waste hose 42 with the receptacle. 

Referring to FIG. 3, the waste system may retract the 
waste hose 42 as follows. The user disengages the waste 
hose 42 from the receptacle and replaces the cover 54. The 
user then presses a button, a lever, or other user initiation of 

15 the waste system if performed. The vent check valve 52 is 
opened if not already opened, the black waste valve 2d is 
closed if not already closed, the grey waste valve 28 is 
closed if not already closed, and the check valve 50 is 
opened if not already opened. The air from the air intake 40 

20 and/or air from the air tank 46 provides air pressure that 
passes through the vent check valve 52 which creates a 
vacuum within the waste hose 42 which causes the waste 
hose 42 to retract inwardly toward the vehicle 20, as 
illustrated in FIG. 4. After completing usage of the waste 

-5 system, the vent check valve 52, the cheek valve 50, the 
black waste valve 26, and/or the grey waste valve 28 are 
preferably closed. 

After further consideration, the present inventors deter- 
mined that having a stationary opening under the recre- 

30 ational vehicle 20 for the waste hose 42 permits the waste 
hose 42 to be inadvertently damaged while traveling. 
Moreover, having a manually removable cover for the 
stationary opening, while advantageous, still requires the 
user to manually remove the cover. Referring to FIGS. 2 and 

35 4, preferably the waste hose 42 is supported by a movable 
support 60. In a closed position, the support 60 rotates, 
raises, or otherwise moves such that the waste hose 42 is not 
free to extend. Also, the support 60 moves the end of the 
waste hose 42 to a position that is protected from the exterior 

40 elements when not in use. Moreover, preferably upon mov- 
ing the support 60 to an opened position, the end of the hose 
is directed at an acute angular relationship, such as for 
example 10-45 degrees, with respect to the ground. This 
angular relationship assisls in directing the waste hose 42 

45 across the ground in a manner that facilitates extension of 
the waste hose 42. 

All references discussed herein are hereby incorporated 
by reference. 

5Q The terms and expressions which have been employed in 
the foregoing specification are used therein as terms of 
description and not of limitation, and there is no intention, 
in the use of such terms and expressions, of excluding 
equivalents of the features shown and described or portions 

55 thereof, it being recognized that the scope of the invention 
is defined and limited only by the claims which follow. 
What is claimed is: 

1. A liquid water materials system for a vehicle compris- 
ing: 

60 (a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
65 from a first position to a second position, wherein said 

end when in said second position is further distant from 
said vehicle than said end in said first position; and 



Appellant's Brief EFS filed 10/24/2007 



Page 38 of 303 



APPLICATION NO. 10/693719 



US 6,607,009 B2 



(d) wherein said movement of said end is in response to 
air pressure exerted within said tubular member. 

2. The system of claim 1 wherein said storage o 
includes a first container and a second container. 

3. The system of claim 1 wherein said first c 
stores toilet sewage and said second container stores shower 



4. The system of claim 1 wherein said storage o 
is vented to the exterior of said vehicle. 

5. The system of claim 3 further comprising a first valve ] 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 



6. The system of claim 1 further comprising an air tank 
that provides pressurized air for said movement. 15 

7. The system of claim 6 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 

8. The system of claim 1 further comprising a valve thai 20 
selectively causes said movement of said end. 

9. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 

in said second position is further distant from said vehicle 25 
than said end in said first position, wherein said movement 
of said end is in response to air pressure. 

10. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position lo said lirsl position, wherein said end when 3D 
in said second position is further distant from said vehicle 
than said end in said first position, wherein said 
of said end is in response to air pressure. 

11. A liquid water materials system for a vehicle 



(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of said end is slidably 4 
engaged with said vehicle free from engagement with 
external ribs of said tubular member. 

12. The system of claim 11 wherein said storage c< 
includes a first container and a second container. 

13. The system of claim 12 wherein said first o 
stores toilet sewage and said second container stores shower 



14. The system of claim 11 wherein said storage c< 
is vented lo the exterior of said vehicle. 

15. The system of claim 13 further comprising a first valve ; 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 



16. The system of claim 11 further comprising an air tank 
that provides pressurized air for said movement. e 

17. The system of claim 16 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 

18. The system of claim 11 further comprising a valve that 
selectively causes said movement of said end. 



19. The system of claim 11 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 
in said second position is further distant from said vehicle 
than said end in said first position, wherein said movement 
of said end is slidably engaged with said vehicle. 

20. The system of claim 11 wherein said movement is in 
response to air pressure. 

21. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of a majority of said tubular 
member is slidably engaged with said vehicle over a 
majority of the distance between said first position and 
said second position. 

22. The system of claim 21 wherein said slidable engage- 
ment is freely slidably engaged. 

23. The system of claim 21 wherein said storage c< 
includes a first container and a second container. 

24. The system of claim 23 wherein said first ci 
stores toilet sewage and said second container stores shower 
waste water. 

25. The system of claim 21 wherein said storage container 
is vented to the exterior of said vehicle. 

26. The system of claim 21 further comprising a first valve 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

27. The system of claim 21 further comprising an air tank 
that provides pressurized air for said movement. 

28. The system of claim 27 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

29. The system of claim 21 further comprising a valve that 
selectively causes said movement of said end. 

30. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said end of said elongate tubular member is 
maintained in a first elevation prior to movement from 
said first position to said second position, wherein said 
end of said tubular member is maintained in a second 
elevation prior to movement from said first elevation to 
said second elevation, wherein said first elevation is 
lower than said second elevation, wherein said end of 
said tubular member is moved from said second eleva- 
tion to said first elevation prior to moving from said 
first position to said second position. 
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(B) Evidence for Claims 1-24 - Entered 

The following items (1) - (34) listed below are hereby entered as evidence entered by 
the Examiner. Also listed for each item is where said evidence was entered into the record 
by the Examiner. 

(1 ) Copy of US Patent Number 5988221 ("Walker, Dewey W."). This evidence was 
entered into the record by the Examiner on Notice of Reference Cited line A of the Office 
Action mailed 01/21/2005. 

(2) Reference US Patent Number 2346728 ("Carlson"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(3) Reference US Patent Number 2514059 ("Hicks et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(4) Reference US Patent Number 3467301 ("Doyle et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(5) Reference US Patent Number 3623500 ("Hoy"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(6) Reference US Patent Number 3712331 ("Otto"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(7) Reference US Patent Number 3730228 ("Gibbs, Sr."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(8) Reference US Patent Number 381 1462 ("Feliz"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(9) Reference US Patent Number 3882565 ("Irwin et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(10) Reference US Patent Number 3958297 ("Hukuba et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(1 1 ) Reference US Patent Number 4133347 ("Mercer"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(12) Reference US Patent Number 4180102 ("Larkin"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(13) Reference US Patent Number 4223702 ("Cook"). This evidence was entered into the 
record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(14) Reference US Patent Number 4231595 ("Knutsen"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(15) Reference US Patent Number 4650224 ("Smith"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(16) Reference US Patent Number 4779650 ("Sargent et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(17) Reference US Patent Number 4796926 ("Rapsilver"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(18) Reference US Patent Number 4854349 ("Foreman"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(19) Reference US Patent Number 5023959 ("Mercer"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(20) Reference US Patent Number 5078180 ("Collins"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(21 ) Reference US Patent Number 5244003 ("Boomgaarden"). This evidence was 
entered into the record by the Examiner on 01/2005 as noted on the IDS previously 
submitted by Applicant and now part of the Office Action mailed 01/21/2005. 

(22) Reference US Patent Number 5247974 ("Sargent et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(23) Reference US Patent Number 5636648 ("O'Brien et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(24) Reference US Patent Number 5653262 ("Hanemaayer"). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(25) Reference US Patent Number 5697285 ("Nappi et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(26) Reference US Patent Number 5816639 ("DiBiagio et al."). This evidence was 
entered into the record by the Examiner on 01/2005 as noted on the IDS previously 
submitted by Applicant and now part of the Office Action mailed 01/21/2005. 

(27) Reference US Patent Number 5823869 ("Paturzo"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(28) Reference US Patent Number 5904183 ("Leech"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(29) Reference US Patent Number 5951082 ("DiBiagio et al."). This evidence was 
entered into the record by the Examiner on 01/2005 as noted on the IDS previously 
submitted by Applicant and now part of the Office Action mailed 01/21/2005. 

(30) Reference US Patent Number 5988221 ("Walker"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 
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(31 ) Reference US Patent Number 60241 34 ("Akedo et al."). This evidence was entered 
into the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

(32) Reference US Patent Number 6607009 B2 ("Schoellhorn et al."). This evidence was 
entered into the record by the Examiner on 01/2005 as noted on the IDS previously 
submitted by Applicant and now part of the Office Action mailed 01/21/2005. 

(33) Reference US Patent Application 2002/079017 A1 ("Fields"). This evidence was 
entered into the record by the Examiner on 01/2005 as noted on the IDS previously 
submitted by Applicant and now part of the Office Action mailed 01/21/2005. 

(34) Reference US Patent Number 2852216 ("Peters"). This evidence was entered into 
the record by the Examiner on 01/2005 as noted on the IDS previously submitted by 
Applicant and now part of the Office Action mailed 01/21/2005. 

Copies of all References follows. 
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UNITED STATES PATENT OFFICE 

2,346,728 

POWER DRIVEN OPERATING mtivg rrnir 
EXTENSIBLE AND RETRAC? ABLEAERIALS 

Emil Carlson, Detroit, Mich. 
Application October 20, 1941, Serial No. 415,674 
2 Claims. (CI. 254—135) 
This Invention relates to telescoping radio an- trr.*** t„ „ 
tennae, and operating means therefor and r^r ,1 ™ * S a maSt 0r SUpport or m * 

Another object is to provide such a nower-on 10 wT^ffiof* ' 2 '. f co ? stitutin g * basic support 

erating mechanism which is so ari^^That no IS Shir4 wV^ ^ °T end in a short sIeevfe 

damage can be done to the operat ng parts ff a£ danS " T ^ its top to receive the 

antenna is retracted or extended by hand or in forced of in"ul a t?-^ £ , sho ^ dere / busllto § 25, 

event of an attempt to drive it beyond the fully 18 Sat ng wS a coa «»- 

extended or retracted portion by means of the and adapted in , the SleeVe 18 

power actuating mechanism. MtK v.'nT"' When the nut 20 is 

Other objects and advantages will be apparent urJor u ' \ ^ * h , 11 003 tlCi 

from the following description, wherein refer- in ^g I fllanner dearly shown 

to the drawing: 25 t£ !± SCOpin f ant8nna sections, and is hollow! 

Hg. 3 Is an enlarged substantially diametric antenna, and the lower eS oTthP r^ o ^ 6 

= « - * _ aM . aJ _ t - ^^-sk^SS^^ 

Pig. 4 is a cross section taken substantially on Tvire or cable 35 tightly, to" prevents from fw\^ 
*he line 4-4 of Fig. 3, and looking in the direc- •"Wfbout its own axis, and the wi re p^eo^n 
acn of tne arrows. such direction that it tends to coult&f S?h£ 
fig. 5 is a fragmentary sectional detail of the 40 ths can - as shown in Fig. 2. mttun 
& ortioaB of ths jaw members, J ft * e * upQa * h e m <>tor shaft in the space be- 
showlng the manner in which they engage the tween * he motor and the bottom of tL antennt 
taring calfl t assembly is a driving mechanism, best shown 
Fig 6 is a horizontal section taken substantial- 45 S ™ ' C0 /f Sting 0I " a hoUow bod ? Potion 50, 'the 
on, .be -;ns i-6 of Fig. 3, and looking in the porfaon of which is slotted, as at Si to per- 
fection of the arrows. f 11 * th e cable 30 to pass freely therethrough and 
Referring now to the drawing, reference char- ZZ^Z* Pair ° f PiVoted drivers - each °f which 
S, ° ^ Pff the fender ° f a motorcar, flywelghfc s ^n 55 and a 
■SI? ill ustrated as supporting the entire an- 6 0 fhreaid ™ g S Partly cylindrical and 
•3n,^ d 1 ' S dnVin ! me * anls ™. although it will See of IhTcahf ace ad£ * ted *> engage the 
i=adJy be appreciated that the antenna itself h • ^ e ' The su PPo"tmg pivot pin 
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with the helical configuration of the exterior of I claim: 

the cable formed by the wrapping, may move to 1. Means for actuating a desired element lon- 
and from engagement with such surface. The fly- gitudinally, comprising In combination with a 
weight sections are heavier than the nose sec- flexible cable secured at its end to said element 
tlons, and farther from the center of rotation, so 6 and having a helical surface configuration, a con- 
that rotation of the motor shaft tends to throw tainer into which said cable may be coiled, means 
the flyweight sections outwardly, forcing the for securing the other end of the cable in the con- 
threaded nose sections 66 inwardly and against tainer and against unwanted twisting about its 
the wire wrapping, pressure being maintained in longitudinal axis, a power source, driving nut 
this fashion to raise or lower the antenna, as the 10 means comprising oppositely arranged pivoted 
case may be. Centrifugal pressure may be aug- arms each carrying threads on its inner face at 
mented, if desired, by an endless spring 60 one end and weighted at its other end whereby 
wrapped around and tending to contract the nose centrifugal action may move the threaded faces 
portions toward the cable and engage the helical surface 

In event the antenna sticks, or is held, or is 15 thereof , said driving nut means being rotatable by 

manipulated by hand, or if an attempt is made to the power means but held against longitudinal 

drive the antenna beyond the end of its move- movement with the cable, whereby upon rotation 

ment, the toothed nose portions simply ratchet of said nut means the cable and the actuated ele- 

over the helical cable winding, the drivers rocking ment attached thereto may be moved longitu- 

on their pins ST 20 dinally, the cable being concomitantly moved into 

A source of current 11 and operating switch §2 or out of the container, depending upon the di= 
are diagrammatically illustrated in Pig. 2. A rection of rotation of the nut means, that por- 
spring m tends to center the switch, which is mov- tion of the cable engaged by said nut means being 
able to one contact marked "Up" to raise the rotatable about its own axis sufficiently to permit 
antenna and to another contact marked "Dn" to 2 s coiling and uncoiling of the cable within the con- 
turn the motor in the reverse direction, to lower tainer, and the nut means being arranged to turn 
the antenna. The direction of rotation of the in a direction tending to coil the cable when mov- 
motor in lowering the antenna is such as to tend ing the cable into the container, and in a direction 
to coll the cable in the can, and vice-versa. I tending to uncoil the cable when moving the 
have found that the cable will in this manner coll 30 cable out of the container, 
itself in and uncoil from the container without 2. Means for actuating a cable having a helical 
tangling or catching. surface configuration longitudinally into and out 

It is to be noted that although the lower end of a coiled condition without rotating the coil 

of the cable is held against twisting, the upper bodily, comprising a fixed container in which the 

end is free to turn. This turning or twisting of 35 cable Is adapted to lie in substantially circular 

the upper end of the cable may take place either coils, means for securing one end of the cable in 

with or independently of the section 14, and oc- the container and against unwanted turning 

curs to the extent which is necessary to enable about its own axis, a driving nut comprising 

coiling and uncoiling of the portion in the con- threaded members centrifugal movable into en- 

tainer 30. In the shown construction the cable is 40 gagement with the helical surface configuration 

fast in the section 14, and the latter is rotatable of the cable and rotatable thereabout, means for 

in the section 15, although this is a matter of holding the nut against longitudinal movement, 

choice, whereby rotation of the nut drives the cable lon- 

I am aware that the invention may be embodied gitudinally into and out of the container, while 
in other specific forms without departing from 45 twisting the cable sufficiently to coll and/or un- 
the spirit or essential attributes thereof, and I coil the same, the axis of rotation of the nut be- 
therefore desire the present embodiment to be ing substantially parallel to the axis of the coil- 
considered in all respects as illustrative and not receiving portion of the container and of the coil 
restrictive; reference being had to the appended of cable when the cable is coiled m the container, 
claims rather than to the foregoing description 60 EMIL CARLSON, 
to indicate the scope of the invention. 
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UNITED STATES PATENT OFFICE 

2,514,059 

COUPLING DEVICE 

James R. Hicks, Waterbury, and Raymond S. 
Ellis, Watertown, Conn.,assignors to The Bris- 
tol Company, Waterbury, Conn., a corporation 



Application May 18, 1944, Serial No. 536,072 

4 Claims. (CI. 285—90) 

1 2 V 

The invention relates to coupling devices for ting are divided upon a plane substantially with- 
flexible metallic hose, and more especially to a in which lies the axis of the hose. By this ex- 
coupling which may be applied to a section of pedient said fittings may be laterally applied and 
such hose by purely mechanical means, and afterwards retained in place by suitable con- 
without the necessity of soldering, brazing, weld- 6 straining means. For the purpose of restricting 
ing or other applications of high temperature. flexure to a single plane, provision is made for 

In the interconnection of sections of flexible connecting the clamping fittings at opposite ex- 
metallic hose of the bellows type, or in the pro- tremities of the section of flexible hose by means 
vision of solid couplings, whereby such hose may of diametrically opposed resilient rods, strips, or 
be connected to a rigid piping system or to a 10 wu . e of spr i ng material, which also serve to pre- 
pressure vessel, there arises the problem of pro- vent longitudinal changes in the dimensions of 
viding ready means for establishing such con- the coupling, and also to reduce the tendency 
nection without the need of highly specialized toward the development of kinks or sharp bends 
tools or of treatment involving the subjection of In the drawings, Fig. 1 is a side elevation, 
portions of the flexible hose to high tempera- 18 partly in section, of a flexible coupling embody- 
tures. ing the principles of the invention. 

It is an object of the present invention to pro- Fig. 2 is an end elevation, partly in section 

vide a coupling, whereby a section of flexible me- taken on the line A— A in Fig. 1. 

tallic hose may be quickly and positively con- Figs. 3 and 4 are side and end elevations, re- 

nected to a rigid structure by purely mechanical 20 spectively, of certain elements of the device 

means. shown In Fig. 1. 

It is a further object to provide a coupling of Fig. 5 is an end elevation of an element adapt- 

the above class, which may be repeatedly dis- ed to coact with the elements shown in Figs. 3 

assembled and re-assembled. and 4 in effecting the purpose of the invention 

It is a further object to provide a coupling of 25 Figs. 6 and 7 are side and end elevations, re- 

the above nature adapted to installation within spectively, of a type of element which may be 

a restricted space. substituted for the elements shown in Figs. 3 

It is a further object to provide a coupling of and 4. 

the above nature adapted to installation with a Fig. 8 is a side elevation partly in section, and 

minimum sacrifice of desired flexibility in the 30 to a reduced scale, of a differential manometer 

portions of metallic hose to which it is applied. incorporating in its structure a coupling involv- 

It is a further object to provide a coupling of ing the invention, 

the above nature which may be adapted to con- Referring now to the drawings: In Figs. 1 and 

straint of flexibility of the connected portion to 2 is shown a flexible coupling embodying the 

a single plane of motion. 38 principles of the invention. The numeral 10 

It is a further object to provide a coupling of designates a portion of flexible metallic hose of 

the above nature which is free from the tendency the bellows type, having annular convolutions* 

to change its longitudinal dimensions under the to which it is required to fit solid portions! 

influence of tension or compression. whereby there may be constituted a flexible tu- 

It is a further object to provide a coupling « bular coupling between said portions. A ter- 

which, while flexible, shall have a minimum minal fitting I I is provided with a threaded an- 

tendency. to develop kinks and sharp bends. nular portion 12, having a flattened end adapted 

In carrying out the purposes of the invention, to be juxtaposed to a severed and trimmed end 
it is proposed to provide a clamping fitting of the metallic hose 10. The portion of the fit- 
adapted to coaction with a section of flexible 40 ting II remote from the threaded part 12 may 
metallic hose of the so-called "annular convo- be provided with a conventional pipe thread as 
lution" type (as contrasted to that type in which shown, or may be otherwise adapted to rigid con- 
the convolution forms a continuous helix) and to nection to a tubular or hollow structure to which 
engage one or more convolutions at the extrem- it is required that external connection be made, 
ity of said section, and longitudinally to compress 50 It is desirable that the fitting 1 1 be provided 
and maintain the same in fluid-tight engage- with an enlarged portion 13 of hexagonal sec- 
ment with a solid fitting to which said hose is to tion, or the equivalent, for engagement by a 
be connected. In view of the circumferential suitable wrench or spanner to facilitate assem- 
nature of the grooves characterizing this class bly of the coupling. 

of metallic hose, the portions of the coacting fit- sb Two identical elements 16 and IT, each of sub- 
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3 4 

fitantially semicircular conformation, have, and secured therein, as by soldering or brazing, 
formed upon the interior surfaces, complemen- are resilient metallic strips 32 and 33 of spring 
tary portions of an internal thread, adapted, steel or the like, adapted for bending through a 
when said elements are juxtaposed with their limited angle in a sense parallel to the planes of 
flat faces 1$', IT' together, to provide a split nut 5 said surfaces, and at the same time to inhibit 
adapted for engagement with the threaded por- substantial bending in planes transverse to the 
tion 12 of the fitting II. Also formed upon the planes of said surfaces, as well as to maintain a 
interior curved faces of the elements 16 and 17 fixed degree of longitudinal separation between 
are portions 18 and 19 respectively of an inter- the elements to which they are respectively at- 
nally directed flange having rounded edges and 10 tached, thus constituting a pair of clamping 
adapted to enter the space between two convolu- members adapted to cooperate with a suitable 
tions of the flexible hose portion It, after the length of metallic hose in carrying out the pur- 
same have been separated by a suitable spread- poses of the invention. 

ing tool. The portions of the elements 16 and 17 The selected portion of hose, being suitably 
exterior to the threaded parts are formed to a 15 trimmed at its extremities, and at a distance 
smooth surface of cylindrical curvature such that apart determined by the spacing of _ the internal 
when said elements are placed in engagement to flange members on the spaced-apart semicircular 
form a nut, said surfaces will have a truly circular half-nuts, the interstices between adjacent con- 
conformation. A solid ring 20, bored on the in- volutions are opened by means of a suitable 
terior to have a curvature corresponding to the 20 spreading tool, and the flanges placed in said in- 
exterior surface of the elements 16 and 17, is terstices, the flat surfaces 16', IT of elements 
adapted to be forced over said surface when said being brought into engagement, providmg corn- 
elements are in engagement, whereby to coordi- plete encirclement of the ends of the flexible 
nate them into an integral element having a metallic hose portion, and the internally threaded 
continuous thread adapted to engagement with 25 portions of said elements combining to form a 
the threaded portion of the fitting II. The ele- thread for engagement by the threaded portions 
ments 16 and 17 may have formed upon their ex- of the fittings 1 1 and 25. The rings 20 and 24 
terior surfaces flattened portions 21, adaptable are forced over the cylindrical surfaces of the 
to engagement by a wrench, whereby when said corresponding nut-elements, incorporating each 
elements are coordinated into an integral nut 30 into a complete unit, after which the fittings are 
the same may be effectively tightened upon screwed into place, engaging the convolutions of 
the threaded portion 12 of the fitting II. the flexible hose portion which lie between the 
Where it is required only to provide a coupling ends of the fittings and the corresponding in- 
between a rigid structure, such as a standard ternal flanges, and compressing said convolutions 
piping system, and a section of flexible hose of 35 between said flattened faces and said flanges. If 
indeterminate length, the combination as thus desired, there may be placed between the end of 
far described constitutes the only necessary ap- each fitting and the compressed convolutions of 
paratus; and a fluid-tight joint may be made ac- the flexible metallic hose a washer or gasket, as 
cording to the method presently to be described. shown at 26 in Kg. 1, whereby in some instances 
Where it is desired that there be provided be- 40 to improve the joint so formed. There may also 
tween two rigid bodies a coupling of limited in- if desired be provided a resilient washer as shown 
variable length, flexible for deflection through a at 27 in Pig. 1, interposed between the retaining 
small angle in one plane, and substantially in- ring and the enlarged portion of the solid fitting, 
flexible in all other directions, there is selected a whereby to exert an axial constraint between said 
portion 10 of flexible metallic hose suited to the 45 fitting and ring, effectively preventing any tend- 
dimensions of the fitting 1 1 and associated parts ency of the latter to shift out of complete re- 
as hereinabove described, and of a length suited taining engagement with the semicircular 
to the distance to be maintained between said elements. 

bodies. One end of said hose portion being In Figs. 6 and 7 is shown a form of clamping 
adapted to connection to the cooperating ele- 50 member which may be used alternatively with 
ments described, the remote end is provided with those shown In Pigs. 3 and 4 for the purpose of 
an assembly similar in all respects to that set providing a flexible connection of fixed length 
forth, whereby to form a further rigid connec- between two solid fittings in the same manner 
tion This comprises semicircular portions 22 as said last-named members are used. A seml- 
and 23 identical in all respects with the portions 65 circular element 35 is formed similar in all re- 
16 and 17, together with a solid ring 24 identical spects to either of the elements 16— 17. with 
with the ring 20 and adapted for maintaining the the exception that instead of a flat strap 01 
portions 22 and 23 in definite engagement to resilient material secured in a slot for the pur- 
form a split nut. A solid fitting 25 similar to the pose of establishing connection to the similar 
fitting 1 1 is provided with an internally project- M element at the remote end of the coupling, there 
ing threaded portion, not shown in the drawings, is provided a wire 36 of spring steel, or equly- 
but identical to the portion 12 of the fitting 1 1 . alent material having circular cross section, said 
adapted to engage the Internal thread formed by wire being secured in a hole 37 drilled in the ma- 
the coacting elements 22 and 21. The fitting 25 terlal of the fitting 35. A further feature 
may be provided with any convenient means for M wherein the member shown in Pigs. 6 and 7 cur- 
external connection; and, while this may be an fers from those shown in Figs. 3 and 4 is found 
internal thread similar to that in the fitting II, in the omission of the flattened surfaces 21 
it is here shown as an external threaded portion shown in Fig. 4, and the provision of a radial 
25 adapted for engagement by a suitable nut. opening 38 formed in the outer periphery of the 
The elements 16 and 17 are provided with dl- - 0 fitting and adapted to engagement by a suitable 
ametrically opposed slots 30 and II formed, as spanner for the purpose of rotating the element, 
by milling; at pVints 90 degrees removed from the when combined with similar part to form a 
plane surfaces 16'. 17' of said elements; and slm- complete nut for coacting with . the ^rnaUy 
Uar dots are formed In the corresponding parts threaded portion of the solid fitting. It is un- 
Of the etem^nte 22 and 21. Placed in said slots. 75 derstood that the replacement of the flat sur- 
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faces H by the opening 38 is not necessarily re- 
stricted to that form of element which is pro- 
vided with the wire 36 instead of a flat strip of 
spring material, but is adapted to any form of 
interconnection within the spirit of the inven- 
tion, and that said elements may be provided 
with any superficial conformation adapted to 
engagement by a suitable wrench or spanner. 
There has thus been provided for flexible me- 



through said strips or wires 41, said perpendicu- 
lar plane either passing through or extending 
substantially parallel to the longitudinal axis ol 
the bellows 42. 

Secured to the fitting 48 is a tubular struC' 
ture 50, extending into the main body of the 
housing 40, and terminating in an enlarged head 
portion 51, said structure and head portion, to- 
gether with the flexible coupling, forming an 



tallic hose of the "annular convolution" type a jo inner shell or housing, movable through a limited 
coupling whereby to produce a fluid tight seal angle as permitted by the flexible hose portion 
between said hose and a rigid structure, with a 47 and constrained by the strips 49. The in- 
ininimum number of component parts, and one terior of said inner shell or housing is in free 
which, by virtue of the incorporation of the f unc- communication with the atmosphere through the 
tions of an internally directed flange and a split ]6 aperture in the end of the projection 44, and 
nut in a common element, effects the desired is completely sealed from the interior of the 
result by means of an assembly having a mini- housing 40. Rigidly mounted on the end of the 
mum diameter in excess of that of the hose ma- projection 44 and extending within the inner 
terial, and is hence adapted to use in restricted shell or housing as above constituted is a sup- 
spaces. As an example of the special adapt- „ 0 port 52 having journalied therein a shaft mem- 
ability of, a coupling of the type incorporating ber 53 for free rotation, and extending through 



the principles of the invention to use in a re- 
stricted space, there is shown in Fig. 8 a view, 
partly in section, of a differential fluid-pressure 
meter utilizing such a coupling member as a 
flexible seal between internal and atmospheric 
pressure. This type of instrument Is fully dis- 
closed and claimed in copending application Se- 
rial No. 483,824, filed April 20, 1943, by James 



the mounting in the aperture at the end of the 
projection 44, and externally of the meter body 
adapted for attachment of an index, pointer, or 
other instrumentality, not shown in the drawing, 
whereby to measure or otherwise utilize the 
angular deflection of said shaft member. Car- 
ried by the inner end of the shaft member 53, 
within the enlarged portion 51 of the inner mov- 



of the present applicants, now 30 able housing, is a drum or sector member 54, said 
Patent No. 2,441,882. sector member being operatively connected to 

'. Referring to Fig. 8, the numeral 40 designates the interior walls of the enlarged portion 51 by 
an extended shell, housing or meter body adapt- link members 55 whereby motion of the inner 
ed to contain elements of a measuring instru- housing in its plane of freedom will impart angu- 
mentality presently to be described, and having „. ia r motion to said sector member and thereby 
a removable cover-plate 41. whereby access may to the shaft member 53. A flexible link 57 pro- 
be had to said elements. Internally attached to vides operative connection between the inner 
one end of said housing is a closed expansible extremity of the bellows member 42 and the outer 
bellows member 42 having its interior in com- surface of the head portion 51, to cause said 
munication with a conduit 43, and adapted to 4(J head portion to partake of deflections of said 
vary its linear dimensions in correspondence with bellows member with variations in differential 
the difference in magnitude between a fluid pressure to which the same is subjected. Thus, 
pressure interiorly applied through said conduit the deflected position of the inner housing in 
and pressure applied to the outside surface of the plane of motion permitted by the flexible 
said bellows. Laterally extending from the 4 - coupling will be representative of the magnitude 
housing 40 near its extremity remote from the of the differential pressure between the conduits 
attachment of the bellows member 42 is a tubu- 43 an d 45, and this, being communicated through 
lar projection 44, having a flattened outer end the links 55 and 56 to the sector member 54 and 
with an aperture therein adapted for mount- thereby to the shaft 53. will impart to the latter 
ing of certain elements of the mechanism. A 5Q a proportional angular deflection, which will be 
conduit ^member 45 communicating with the In- a measure of the differential pressure. 



terior of the shell or housing 40 provides for 
the external application of fluid pressure to the 
bellows member 42, so that the magnitude of 
the difference between pressures in the conduits 
43 and 45 will be expressed by a linear deforma- 
tion of said member within the housing 40. Se- 
cured to the inner face of the projecting, por- 
tion 44 is the solid end fitting 46 of a flexible 
coupling member similar to that shown in Fig. 
1, -vand including a section of metallic hose 47, 
and & further solid fitting 48, said fitting, and 
hose' being coordinated into a flexible tubular 
structure according to the manner hereinbefore 
set forth. Diametrically opposed strips or wires 
49 of spring material (only one of which ap- 
pears in the drawing) serve to maintain the solid 
fittings 46 and 47 at a fixed distance apart, and 
to limit the flexure of the coupling element to a 



While no Invention is herein claimed for the 
differential pressure gauge, all of which is cov- 
ered in the hereinbefore mentioned Hicks appli- 
- cation, Serial No. 483,824, it will be apparent that 
the form of flexible member covered by the pres- 
ent invention is especially applicable to that 
form of apparatus. The outstanding advantages 
accruing to said member in its designated use 
j both in accordance with the principles of the 
invention, and as fully demonstrated by experi- 
ment, may be summarized as follows: (1) The 
coupling may be assembled, and disassembled 
without the use of brazing, soldering, or welding 
j processes. (2) The small over-all diameter of 
the unit, as compared with other mechanical 
types not having integral parts each of which 
combines the nut and flange functions, lends 
itself to use in the relatively restricted space pro- 



direction substantially parallel to the line of de- 70 vided within the meter body or housing, 
flection of the bellows member 42 with changes Constraint of flexure to a single plane imi 
In differential pressure to which said member is accuracy of measurement, and also inhibits un- 
subjected. In other words, the longitudinal axis desirable vibration in other planes. (4) The 
of said coupling element can flex only in a plane definite length established by the resilient rein- 

mmW®flm® me? 81^) passing 75 forcing* js^p§ lorj jwgr};3effectually prevents longftP PLICA" 
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tlally semi-circular formation and means for 
integrating said elements into coupled relation 
to said tubing, corresponding semi-circular por- 
tions of said coupling means being integrally in- 
S tercpnnected by means of diametrically opposed 
resilient members non-deformable in a longi- 
tudinal sense, whereby to permit limited flexure 
of said tubing in a plane perpendicular to that 
containing said members and to inhibit flexure 



tudinal deformation with variation of static pres- 
sure within the meter body and thus prevents 
such misalignment of the interior mechanism as 
might take place under extreme pressures in 
forms of flow meter not so equipped. 

The terms and expressions which we have em- 
ployed are used as terms of description and not 
of limitation, and we have no intention, in the 

use of such terms and expressions, of excluding „ , „ 

any equivalents of the features shown and de- in in said containing plane, and at the same'time 



scribed or portions thereof, but recognize that 
various modifications are possible within the 
scope of the invention claimed. 
We claim: 



to inhibit deformation of said tubing under lon- 



4. In a differential-pressure-responsive meas- 
uring instrument, a casing, an element within 



A flexible tubular structure comprising a 15 said casing responsive to a differential pressure, 



section of corrugated metallic tubing provided 
at each of its extremities with fittings comprising 
split nuts, the separating surfaces of said re- 
spective nuts lying substantially in a common 
plane, and resilient extended members of fixed 20 



length, each integrally connecting corresponding 
parts of said fittings at opposite extremities of 
said tubing and extending between points on the 
same side of said plane, whereby to inhibit 
deformation of said tubing section under longi- 
tudinal stress while enabling flexure of said sec- 
tion in a given plane. 

2. A flexible tubular structure comprising a 
section of corrugated metallic tubing provided 



a flexible tubular structure in said casing com- 
prising a section of flexible metal tubing pro- 
vided at its extremities with rigid fittings, one 
of said fittings being secured to a wall of said 
s connecting the other of said fit- 



tings to said differeritial-pressure-responsive ele- 
ment for movement therewith, and means com- 
prising members extending between said fittings 
and integrally secured thereto for enabling flex- 
•> 5 ure of said tubing to a given plane to permit 
movement of the last-mentioned fitting with said 
differential-pressure-responsive element while 



inhibiting flexure of said tubing in other planes, 
said members also being longitudinally rigid to 
at each of its extremities W1 th fittings compris- 30 inhibit deformation of said tubing under longi- 
ing split nuts, the separating surfaces of said tudinal stress, 
nuts lying substantially in a common plane, and 
resilient extended members, each integrally con- 
necting corresponding parts of said fittings at 
opposite extremities of said tubing and extend- ; 
tog between points on the same side of said plane, 
said resilient members lying substantially in a 
plane diametric to said fittings and intersecting 
said separating plane, whereby to inhibit flexure 
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of said tubing in a sense parallel to the plane 40 Number - 

containing said resilient members while enabling 540,102 

limited flexure in a sense normal to the same. 932,805 

3. A flexible tubular structure comprising a 1,038,012 

section of corrugated metallic tubing having at 1,191,486 

each of its extremities coupling means compris- 43 2,014,355 

tag complemental split nut elements of substan- 2,335,478 
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This, invention relates to -retractable conduit and partic- 
ularly to flexible retractable conduit for refueling air- 
planes in flight. 

The- conventional refueling system on a tanker consists 
of a storage tank, a pump to remove the fluid fuel from 
the tank and force it through a rigid tube to a rotary 
seal and a drum which is used to wind a flexible hose 
which forms a fluid tight passageway between the rotary 
seal and the drogue. During the process of refueling the 
receiver aircraft, a portion of the flexible hose trails the 
tanker and after the refueling operation is finished, the 
trailing portion of the hose is wound on a drum. To 
simplify the system it is the first object of the invention 
to substitute a retractable conduit for the flexible con- 
duit, the rotary seal and the drum. 

To eliminate the drum and rotary seal it is necessary 
to use a conduit which can be elongated. Such a conduit 
can be formed by rising the conventional convoluted struc- 
ture with an elastic braid and use the air stream and fuel 
pressure to elongate the hose. It is therefore a second 
object of the invention to use an elastic braid in combina- 
tion with the forces of restitution of the tubing, which 
permit the conduit to elongate to a predetermined length 
without damage and when this length is reached, the 
algebraic sum of the forces produced on the trailing end 
of the conduit by the fluid pressure, the air stream, the 
elastic braid and the tubing shall equal zero. During 
the refueling operation the relative speed between tanker 
and receiver will be changing, so that it is a third ob- 
ject of the invention to provide sufficient elasticity in the 
conduit to allow extension and contraction of the con- 
duit during the refueling operation. It is a fourth ob- 
ject of the invention to reduce the frictional losses of the 
fuel flowing through the hose by reducing the height of 
the convolutions when the hose is in the extended posi- 
tion. It is a fifth object of the invention to adjust the 
rate of flow in the convoluted conduit, so that the drop 
in pressure is within the range wherein the energy expended 



of electricity with a protective coating, so as 
to prevent galling or chafing when the element contacts 
the conduit and when the protective coating is an in- 
sulator of electricity, it prevents a short circuit between 
5 ths element and conduit when the connecting element is 
used to conduct electricity. It is a ninth object of the 
invention to place a spring in the cable, chain, or cord 
between the drogue and a section of the element which 
is not coiled on the drum of the winch, so that vibrations 
10 and shock waves will be modulated by the spring. It is a 
tenth object of the invention to use a spring in the re- 
straining cord of the conduit to allow the conduit assem- 
bly to increase in volume when the flow of fluid is sud- 
denly stopped. It is an eleventh object of the invention 
15 to^ increase the hoop strength of the conduit by putting 
wires or cords between the corrugations or convolutions 
of the conduit. 
Thisi 



ivention is not limited to placing the controlling 
element within the conduit and it is a twelfth object of 
the invention to replace the cable, chain, or cord within 
the conduit by using two or more connecting elements out- 



Wlien conditions make it impracticable to rely on the 
elastic properties of the braid and tubing to control the 
elongation of the conduit, a cable, chain, or cord passing 
through the conduit with one end attached to the drogue 
and the other end to the winch may be substituted for 
the elastic braid. It is therefore a sixth object of the 
invention to control the length of the retractable con- 
duit by connecting one end of a cable, chain, or cord 
to the trailing end of the conduit and the other end of 
the connecting element to a winch which is controlled 
through a fluid, electric, or magnetic drive, so that the 
cord will exerta constant force on the drogue by wind- 
ing or unwinding the cord on the drum of the winch 
when the pull on the cord becomes greater or less than 
a predetermined value during the refueling operation. 
It is a seventh object of the invention to keep the cable, 
chain, or cord in the center of the conduit by placing 
suitably shaped spindles along the cable. It is an eighth 
object of the invention to cover the element when it is a 



side the conduit. 
In the drawings: 

Figure 1 is a cross sectional view of a fluid, delivery 
system consisting of a fluid pump, retractible conduit with 
braid and conduit having elastic properties, a valve at the 
free end of the conduit and a . combination guide and 
receptacle for the hose, an embodiment of the invention. 
Figure 2 is a cross sectional view of the hose in the 
30 retracted or compressed condition, supported and enclosed 
by : the receptacle, an embodiment of the invention. 

Figure 3 is a cross sectional view of a section of the 
hose in the extended condition, an embodiment of the 
invention. 

35 Figure 4 is a cross sectioal view of a retractible fluid 
dehv s n lar to th em shown in Figure 1 
except the length of the hose is controlled by a cabled 
chain, or cord passing through the conduit, an embodi- 
ment of the invention. 
it) Figure 5 is a view in perspective showing the man- 
ner in which the present fluid delivery system is attached 
to and used by aircraft. 

Figure 6 is a cross-sectional view of the end of the 
fluid delivery hose showing the valve means contained 
45 therein on a somewhat enlarged scale. 

The flexible conduit shown in Figure 1 consists of con- 
volutions 1 when the conduit is formed from strip and 
corrguations when formed from tubing. The hoop 
strength of the convoluted conduit can be increased by 
50 winding wire or cord 2 in spiral form between the con- 
volutions or by placing reinforcing rings between, the 
corrugations of the corrugated tubing. In either type of 
construction the supporting elements 2 can be held in 
place by putting the wire or rings in grooves at desig- 
03 nated sections of the conduit, or by molding, welding or 
soldering the supporting elements into place, since ma- 
terial can be either organic or inorganic and is unlimited 
m kind except by the operating conditions of the fluid 
system. The braid 3 has elastic properties and will re- 
CO tract the tubing to approximately the length L when the 
pump is not running and the pressure P x within the con- 
duit equals pressure P 0 outside the conduit. When the 
pump is started the pressure Pi becomes greater than P 0 
and the tubing is elongated. As (Pi-P 0 ) is increased the 
b0 trailing end of the conduit contacts the air stream, after 
which it is stretched until the forces produced by the 
air stream on the tubing and drogue together with the 
force (Px-P^A acting on the end of the tubing where 
70 A is the cross sectional area of the tubing, is equal to 
and opposite in direction to the force F s produced by the 
spring action of the elastomer braid 3 and the spring 
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action of the tubing. When the relative rates of speed 
of tanker and receiver changes, the elastic properties of 
the braid compensates for the change in the relative posi- 
tion of the two airplanes. At 7 is shown a guiding con- 
duit with one end supported at 8 and the other end flared 5 
to receive and support the drogue 4 when the pump is 
stopped and the pressure P x is equal to the pressure P 0 . 
The conduit is attached to the drogue at 4' and to the 
pump 5 at 8'. A support for the pump is shown at 6. 

Figure 2 shows the conduit in a compressed position 10 
which occurs when the pressure P x is equal to P 0 and the 
forces produced by the elastic properties of the braid are 
great enough to overcome the forces produced by the air 
stream acting on the conduit and drogue. The drogue 4 is 
resting and supported by the clamp holder 7'. 15 

In Figure 3 the conduit is shown elongated until the 
depth of the convolutions or corrugations are reduced to 
remove the sharp edges at their bases so that the resist- 
ance to the flow of fluid through the conduit approaches 
the resistance to the flow of the fluid through a non- 
convoluted conduit. 

The arrangement shown in Figure 4 is similar to the 
arrangement in Figure 1, except the cable, chain, or cord 
9 can be used to control the extension of the conduit 
or position of the drogue when the forces produced by 25 
the air stream on the hose, or the weight of the hose, is 
so great that it becomes impractical to use the elastic 
properties of the braid and conduit to control the ex- 
tension of the conduit. The hose 1 can be used with 
or without the protective braid 3 shown in Figure 1. 
When the hose is not in use the cable, chain, or cord is 
wound on the drum of the winch 11, so that the hose is 
compressed into 7 and the drogue 4 is supported by 7'. 
The winch 11 is coupled to the motor by a fluid, elec- 
trical, or magnetic drive, so that the tension on the con- 
necting element can be held constant, or the stresses de- 
veloped in the connecting element or reel can serve as a 
part of a control device by conducting the changes in 
s to the power plant of the tanker, so that the 



high, the drop in pressure through the conduit can be 
reduced by replacing element 9 by two or more elements 
outside the cable. 

In the appended claims the word "cable" is intended 
to include a chain, cord, spring, or multiple units or com- 
binations of such, elements, and the words "convoluted 
conduit" are intended to include all known forms of con- 
duits having corrugations, convolutions, beads, ribs, or 
other formations facilitating extension and retraction. 
What is claimed is: 

1. An apparatus for transferring fuel from one air- 
craft to a second aircraft equipped with a fluid receiving 
probe engageable with said apparatus, comprising a pump, 
inlet and outlet means on said pump, said outlet means 

15 including an extensible, flexible conduit attached at one 
end to the pump, said conduit being of a circular cross 
section (hat maintains a minimum internal diameter at 
all times, a layer of braid having elastic properties ex- 
tending over the complete length of said conduit, a valve 
20 yieldably closing the free end of said conduit, said valve 
being operated by the probe of the second aircraft, and 
a rigid tubular support spaced from the free end of the 
conduit and secured to the pump to receive therein the 
flexible conduit when it is in the compressed position. 

2. An apparatus for transferring fuel from one air- 
craft to a second aircraft equipped with a fluid receiving 
probe engageable with said apparatus, comprising a pump, 
inlet and outlet means on said pump, said outlet means 
including an extensible, flexible conduit attached at one 

30 end to the pump, said conduit being of a circular cross 
section that maintains a minimum internal diameter at all 
times, a layer of braid having elastic properties extend- 
ing over the complete lengfi >i id nduit, a valve yield- 
ably closing the free end of said conduit, said valve being 
35 operated by the probe of the second aircraft, a winch 
carried within the pump, a cable connected at one end 
to the winch and at its other end to the valve end of the 
conduit. 

3. Apparatus according to claim 3 wherein the conduit 



put of the tanker power plant and consequently the speed 40 is provided with a plurality of spaced spiders internally 

of the tanker can be controlled by the stresses developed r 1 " ; : ; ,: ! ' * *> 

in 9 or 11. The protective coating 9' on 9 reduces the 
centering beads 12 a 



not used and if the coating is an insulator of electricity 
it prevents a short circuit between 1 and 9 when the con- 45 
necting element is used as a conductor of electricity. The 
spring at 10 permits the conduit to change in length when 
oscillations are set up in the probe, or to allow the con- 
duit to elongate when the probe 20 is accidentally removed 
from the drogue during the refueling operation, so that it 50 
has the same effect in limiting the pressure in the con- 
duit as a surge chamber in the drogue. The drogue valve 
4" prevents the escape of fluid from the conduit 1 until 
the probe is inserted therein. 

When the resistance to the flow of fluid through the 55 
conduit must be kept low, or the viscosity of the liquid is 



carried therein and the cable is slidably received through 
central openings in the spiders. 
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United States Patent Office Pate „ (eJ 

1 2 

„ assembly shown in FIGURE 1 being used for ventilating 

3,467,301 „ man hole 

VEHICLE MOUNTED BLOWER ASSEMBLY WITH F t G URE 3 is a side elevational view nartlv in cross- 

HOSE AND SUPPORT BRACKET KIGURE 3 is a side elevational view, partly m cross 

Robert L. Doyle and Montgomery C. Swezy, Palo Alto, section, of the blower assembly as shown m FIGURES 1 

Calif., assignors to Western Progress, Inc., Mountain 5 and 2 and showing the hose in broken lines. 

View Calif FIGURE 4 is a cross-sectional view taken along the 

Filed Apr. 1, 1968, Ser. No. 717,495 line 4—4 of FIGURE 3. 

Int. CI. F04b 39/00; B60p 3/30 FIGURE 5 is a cross-sectional view taken along the line 

U.S. CI. 230—235 7 Claims 5_s 0 f FIGURE 3. 



10 Description of the preferred embodiment 



ABSTRACT OF THE DISCLOSURE The blower assembly 11 is mounted upon a self-pro- 

Vehicle mounted blower assembly for manholes having pelled vehicle 12 of a conventional type; alternatively a 

a hose adapted to be inserted into the manhole and a trailer can be utilized. As shown therein, the vehicle 12 is 

bracket for supporting the hose in use and in storage 15 provided with a chassis which includes front and rear 

positions. wheels 13 and 14. It also includes a cab 16 mounted over 

— — — the front wheels 13 and a cabinet-like body 17 extending 

_ . , - . _.. to the rear and mounted over the rear wheels. The body 

Background of the invention J? . g ^ ^ spaced verfcal upstanding sec . 

Blowers have heretofore been provided for the ventila- 20 tions 18 and 19, each of which is provided with a rela- 
tion of manholes. However, heretofore, such blowers have tively planar top wall 21, and inner and outer vertical 
been transported to the site on vehicles and then placed in side walls 22 and 23. The body 17 also includes a horizon- 
a position alongside the manhole to ventilate the man- tal platform 24 between the two sections 18 and 19 which 
hole. There is a need for a blower assembly of the type is open to the rear. 

which can be mounted upon a vehicle and which can 25 As shown in the drawing, the blower assembly 11 is 

remain upon the vehicle when it is in use for ventilating mounted upon one of the sections 18 or 19 and, as shown 

the manhole. There is also a need for facilities on the in FIGURE 1, is mounted on the left-hand section 19 on 

vehicle for storing the hose utilized for ventilating the the top wall 21 adjacent the rear end of the top wall. The 

manhole When it is not in use. blower assembly 11 includes a blower 26 which is of a 
30 typ e described in copending application Ser. No. 580,246, 

Summary of the invention and objects filed Sept 19, 1966, now Patent No. 3,401,869. As dis- 

The vehicle mounted blower assembly with hose and 5 losed «™> t < he blower ^^J, J^^inn 

* u i_ • tc . „ f 0 j„ housing 27 that has a generally cylindrical inlet portion 

support bracket consists of : a ^b owe -j emblywh ch in- " cylindrical outlet portion 29 which 

eludes a housing and has an outlet through which the at 3jJ > within 

passes. A hose bracket is mounted on the housing for . , . . , . , . , . . 

swivel movement on the housing. The bracket is formed ^Pf' 1 " 1 ." dllv -" ^ ' l " ,u <°' 32 , uUhln " !*' u ^ 

from the outlet in the housmg to the other end of the 40 . , • 1 ^ t r „, „i,„ „\ „^„„m i ,j „„ t u„ ,„i,;„i» 

bracket.The bracket has a ^^^j^y^- ^S^^^^,^^^^ 

collapsible hose is mounted on the bracket and is secured housmg 27 is mounted in a U-shaped stand 33 and is also 

about the outlet opening in the housing. The other end 45 Provided with a handle 34 to ■ acihtate : casing of the 

of the hose is slidably mounted on said bracket and is bl ™ er assembly. The stand 33 is provided with resilient 

adapted to be removed from the bracket and inserted into ru ?Hf r ff 1 J4 - . Tr 

a manhole. The bracket is provided with retaining means ™ e blower assembly 26 is mounted upon the vehicle 

t tTij- \u u~ „ •„ „i„„„ ™ *u„ i, r „^v=t ,,,1™ ,-f ; c 12 m a suitable manner. For example, as shown m the 

Z , ? n use P ,0 drawin S s > a stand 0r bracket 36 Can be P r0vided - ™ S 

t ' 1 • „p +t,= +„ stand 36 consists of a member 37 which is provided with 

In general it is an object of the present invention to * 

provide a blower assembly with a hose and support f u T'. -V . \i ~ „ „„i, „ „w„ m tt,* 

{. , . . . , , , . j . „„ „ 4 j „„ „ the vehicle 38 by suitable means such as rivets 39. The 

bracket winch is particularly adapted to be mounted on a ^ M 

vehicle and which can be utilized while it is on the ^ ^ ^ ^ ^ faces - n an oppos f te 

Mother object of the invention is to provide a blower ^ *° ^tlt^ 

.J , , , , , . „c tU , „ opposite side of the member 37 so that it is positioned 

assembly with hose and support bracket of the above ™ * 

nr^ W oU h ct C of SLSio? S "vide a blower J* ^bf^^^Z^t *b£ 

assembly hose and bracket of the above character which 60 g » 2^ff l^^E^tS 

is relatively simple iyets 43 and hag ^ other end secured tQ ±e member 

Additional objects and features of the invention will 37 by su;table mean s such as welding, 

appear from the fol owing description m which the pre- * can fee gee stand 33 J ^ Wower assemM 

ferred embodiment is set forth in detail m conjunction 2fi is ^ bo ' ft ends and ^ its Qne end J f 

with the accompanying drawing. 65 ^ bottom wM Qf stan(J 3? (0 bg inserted underneath 

Brief descrirition of the drawina one P ortion of the U-shaped portion 41 of the member 

Brat description ot the drawing ^ ^ ^ ft ^ pfece The Qther end rf ^ stand 33 

FIGURE 1 is a perspective view of a blower assembly is secured to the stand 36 by suitable means such as a 

which includes a hose and a hose support bracket mounted „ quick-release fastener 44 of a conventional type. With 

upon a self-propelled vehicle which is shown in broken this construction it can be seen that the blower assembly 

lines in which the hose is in a storage position. 26 can be readily inserted on the stand 36 and also can 

FIGURE 2 is a perspective view showing the blower be readily removed from the stand 36. 
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A hose support bracket 46 is mounted upon the blower 
assembly 26. The hose support bracket 46 is generally 
L-shaped as shown particularly in FIGURE 3 and con- 
sists of four elongate members in the form of rods 47, 
48, 49 and 50 which generally have an L-shaped form 5 
and which are arranged approximately 90° apart to 
generally circumscribe a circle in cross-section but one 
which gradually decreases in diameter from one end of 
the bracket to the other. A plurality of rings 51, 52, 53 



then the quick-release fastener 76 is operated to release 
it from the member 77. Thereafter, the L-shaped mem- 
bers 71 of both the clamps 68 and 69 are pivoted in- 
wardly as shown in FIGURE 5 so that they do not extend 
beyond the outer margins of the lower ring 54. After 
this has been accomplished, the support bracket is 
swivelled slightly by pulling the lower end of the hose 
support bracket rearwardly so that as the hose is per- 
mitted to drop off of the bracket, it will clear the plat- 



and 54 are provided which are spaced longitudinally of in form 24. As the hose drops off the bracket, it extends 

i .m . n , , i» .. j i_„ t j ~ ~ Ao ™«« 



the rods 47, 48, 49 and 50 and serve as spacers for the 
rods. As can be seen, the spacer ring 51 is provided at 
the large end, whereas the rings 52 and 53 are disposed 
between the large and small ends. The ring 54 is provided 
at the small end of the hose support bracket. 

The ring 51 is split to permit its placement over the 
outlet end portion 29 of the blower assembly and to 
permit the same to be fastened thereon by suitable 
means such as a screw 56 to permit swivel or pivotal 



and can be lowered into the manhole. As soon as this 
has been accomplished, the blower motor 32 can be 
energized to place the blower in operation. The blower 
can operate in either of two ways: it can either draw 
15 fresh air and force it down into the manhole, or it can 
suck air out of the manhole depending upon the direc- 
tion of rotation of the motor for the blower. Since the 
bracket 46 is open between the rods 47, 48, 49 and 50, 
the bracket 46 does not interfere in any substantial way 



movement of the hose support bracket 46 upon the hous- 20 with the movement of air through the hose 61. 



ing of the blower assembly. As can be seen, the hose 
support bracket is provided with a passage 57 which 
extends from the outlet of the blower assembly longi- 
tudinally of the hose support bracket out through the 



can be seen that with this arrangement a manhole 
can be quickly and readily ventilated merely by backing 
the truck up to the manhole and then quickly releasing 
the hose and lowering it into the manhole. After the 



small ring 54 provided at the other end of the hose sup- 25 work in the manhole has been completed and it is no 



port bracket. The passage 57 gradually decreases in 
from the inlet to the outlet. 

A hose 61 of a generally conventional construction 
is mounted upon the hose support bracket. The hose 61 
is formed of a flexible, relatively impervious material 62 30 
and is provided with a plurality of relatively rigid rings 
63 spaced longitudinally of the hose and incorporated 
into the material 62 forming the hose by suitable means 
such as sewing so as to generally retain the cylindrical 
shape desired for the hose. The rings 63 have a diam- 35 
eter which is only slightly greater than the largest cross- 
sectional dimension of the hose support bracket 46 so 
that it is adapted to be slid over the hose support bracket 
and then over the outlet portion of the housing of the 
blower assembly and fastened thereto by suitable means 40 
such as a strap which clamps one end of the hose about 
the outlet portion of the housing. As shown in FIG- 
URE 2, the hose 61 is constructed so that it has a length 
which is sufficient to reach down into a manhole 66 
s shown in FIGURE 2 from which the manhole 



longer desired to ventilate the same, the hose can be 
removed from the manhole and collapsed and pushed 
upwardly onto the hose support bracket 46 until the 
lower extremity of the hose clears the lower extremity 
of the hose support bracket. Thereafter, the L-shaped 
members 71 are rotated outwardly. At the same time, 
the hose support bracket can be swivelled inwardly and 
the quick-release fastener 76 secured in place so that 
the hose support bracket is firmly supported and at the 
same time the hose is retained upon the hose support 
bracket. 

It can be seen that during all times the hose 61 is 
supported by the support bracket, whether it is in use 
or during the time it is in storage. This is particularly 
true with respect to the right-angle bend which is formed 
by the hose. This right-angle bend is always supported 
by the hose support bracket to prevent the collapse of 
the hose. 

It also can be seen that the hose is mounted in such a 
manner that it is protected within the body of the self-pro- 



67 has been removed. The hose 61 is of a type which 45 pelled vehicle. It also can be seen that, if desired, the 



can be collapsed and, therefore, can be pushed onto the 
hose support bracket 46 and stored completely on the 
hose support bracket as shown in FIGURE 1. 

Means is provided on the hose support bracket for 
retaining the hose in a stored position on the bracket ^ 
and consists of a pair of clamps 68 and 69 which are 
mounted upon the lower extremity of the hose support 
bracket 46. The clamp 68 consists of an L-shaped mem- 
ber 71 which is pivotally connected to another L-shaped 
member 72 by a bolt 73. The member 72 is secured to 55 
the ring 54 by suitable means such as welding. The other 
clamp 69 also includes L-shaped members 71 and 72 
which are pivotally interconnected by a bolt 73. In addi- 
tion, the L-shaped member 71 of the clamp 69 has another 
L-shaped member 74 secured thereto by suitable means "° 
such as welding and which is provided with a quick- 
release fastener 76 of a conventional type which is 
adapted to secure the bracket 69 to a bracket-like mem- 
ber 77 secured to the side wall 22 of the 
suitable means such as rivets 78. 

Operation and use of the blower assembly with the 
hose support bracket and hose may now be briefly de- 
scribed as follows. Let it be assumed that the blower 
assembly hose support bracket and the hose 



blower assembly 26 can be readily removed from the 
vehicle and used on the ground. 

It is apparent from the foregoing that there has been 
provided a blower assembly with a hose support bracket 
and hose which has many advantageous features and 
which is particularly adapted for mounting on a vehicle 
so that it can readily be put into use and can be taken 

We claim: 

1. In an assembly of the character described, a blower 
assembly including a housing and having an outlet through 
which air passes, a hose bracket mounted on said hous- 
ing and means for swivel movement of said hose bracket 
on said housing, said bracket being formed of relatively 
rigid material and being generally L-shaped, said bracket 
having a substantially open passageway extending from 
the outlet in the housing longitudinally through the hose 
support bracket, said hose support bracket having a gradu- 
19 by 65 alIy decreasin 8 lateral cross-section extending longitudi- 
nally of the hose support bracket from the end connected 
to the housing to the outlet end, a flexible collapsible hose 
mounted on said hose support bracket and secured to the 
outlet end of the housing, the other end of the hose being 



position shown in FIGURE 1 in which the hose is in 70 slidably mounted on the support bracket and being re- 



a stored position. Also, let it be assumed that the self- 
propelled vehicle 12 is driven to a location and it is 
desired to ventilate a manhole 66. To remove the hose 
from the bracket, it is merely necessary to lift the hose 
by one hand so that it clears the clamps 68 and 69 and 75 
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movable therefrom so that the hose can be extended. 

2. An assembly as in claim 1 together with a vehicle, 
and means for removably mounting said blower assembly 
on said vehicle with said hose support bracket and said 
mounted thereon. 
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3. An assembly as in claim 1 together with means 
mounted on said hose support bracket for retaining said 
hose thereon, said retaining means being movable to a 
position to permit the end of the hose adjacent thereto to 
be removed therefrom. 

4. An assembly as in claim 1 wherein said hose support 5 
bracket includes a plurality of relatively rigid elongate 
members extending longitudinally of the hose support 
bracket and a plurality of spacer members secured to said 
elongate members and being spaced longitudinally of the 
elongate members. 10 

5. An assembly as in claim 2 together with means for 
securing said hose support bracket to said vehicle. 

6. An assembly as in claim 4 wherein there are at least 
four of said elongate members and wherein said four 
members are spaced substantially 90° apart. 

7. An assembly as in claim 4 wherein one of said 



spacer members is split to permit the same to be fastened 
over the outlet end of the housing and means for remov- 
ably securing said spacer to said housing to permit pivotal 
of the bracket. 



References Cited 
UNITED STATES PATENTS 

999,880 8/1911 Schaeffer 230—235 

1,553,095 9/1925 Moore 230—235 

2,609,231 9/1952 Crawford 137—355.12 

3,096,933 7/1963 Bora 230—235 

HENRY F. RADUAZO, Primary Examiner 

U.S. CI. X.R. 
137—344, 355.16; 230—120, 132 



Appellant's Brief EFS filed 10/24/2007 



Page 61 of 303 



APPLICATION NO. 10/693719 



United States Patent 



[72] Inventor Donald D. Hoy 

[2U Appl. No. *££ m '»~~>»*-*»t 

[22] Filed Dec. 29, 1969 

[45] Patented Nov. 30, 1971 



[54] 



FLUID CONDUIT CONTROL 
3 Claims, 10 Drawing Figs. 
[52] U.S. CI 

[51] Int. CI 



137/344, 

137/615 

[50] FieW of Search B05b9/02 

137/344, 

354,355.16,355.2.615 
[56] References Cited 

UNITED STATES PATENTS 
'.203,602 1./.916 Fu.ton. 137/615X 



■ [l " 3,623,500 

2,915,081 12/1959 Warren 

2,948,306 .(IS S:::::: 13 ' 3 ™ 4 

3,439,700 4/1969 Pre^tnn '37/615 UX 
3,464,859 9 969 Snrick ' 37/6 ' 5X 

3.469.60, 9/,96 6 9 SaTp ' ? '"'^-J™ 
3.496,959 2/1970 Wolfe « ai. . ZZ Ill'™ 

3.520.725 7/.970 Hamric, ™ 

Primary Examiner-Samuel Scott 
^Howv-Gerald R Hershberger 




Appellant's Brief EFS filed 10/24/2007 



Page 62 of 303 



APPLICATION NO. 10/693719 



PATENTEONOV 30 1971 



3,623,500 




Appellant's Brief EFS filed 10/24/2007 



Page 63 of 303 



APPLICATION NO. 10/693719 



l 3,623,500 



FLUID CONDUIT CONTROL FIn , . . . . 2 

Ji°z:jzT 7 v^T wi ^ detai,s 

BACKGROUND OF THE INVENTION nG - 8 is a side v «w showing another position or arranee 

l.Fieldofthelnvention 5 ment of the conduit control. 8 " 

parficutl1o 0 r fl e ^ S ^^ flUidCOndUitCOntr0, ' andm - ^^JS^^^ MeMMb 
Sabt t n^l^T™^*^ W 3 H FI& 10 J— ionai viewta k ena,o„ gIi „e 10 — 10 of FIG 9 
»atter(«, m , 1I chl»^.2 w ^^^^ 0rWa * ^'"S^^^mentofthefluidconduitcontro. 

re ^S^d^ ichhasbeenmarketedduring 10 DESCRIPTION OF THE PREFERRED EMBODIMENT 

2 all? US€ 35 3 S6Wer ° Utlet for P° rtable hous <*. ""eh F ,rf 7" 18 , ,n , detail t0 *" drawin 8 and in P art *"'<" to 
fariin H T 6 connected 10 said house and mounted on ' GS ,}~ 2 and 3 - the fluid conduit control is denoted 

^Ttf? 1 famP '° maint2in a " incline in the , < TTuZ " Umeral 10 and is shown as »»<*««»« a con 

hose. This has the d.sadvantage for most owners that it is cum- 15 dult body »• a refuse tank connector 12, and a clamnino 

suS 3 h UnW ' eldly l ° hand ' e ' does not store easi 'V a " d ^ meanS U f ° r S6CUring ^ connecl <» to said conduit boTy and 

an above c d rH ge " Pr6Sent inVenti °" P r0vides * ^ ' 8 ' for SUPP ° rtin « ■*» b ° d y » 

self susZ^n sewe 7°n d "'t for portable homes which has a F, °: 3 ; said 'sector has a bayonet-type lock portion U 

SUMMARY OF THE INVENTION EZXZX S=.™'-* ™ 

It is an object of this invention to provide a fluid conduit W ' th reSpect to 1,16 8 round and biased against flexing at 

control comprising a body which is flexible and expandable 25 '* POlUon l8a by said *fr semitubular shell, the end 

and comractable m accordionlike manner having openings at ° f f Sa ' d COnduit bod V °PP°»te the tank being usually inserted 

I^L ■ I : 3 u ■ Wh ' Ch iS Carri6d by a s "bstantially rigid !"'?. 3 Se * er ,nIet 19 ""ich * a ground level, to cause said 

fon Id 8 S r ,,UbU ' a f r She "' Which she " res '»cts the expan- ' nC ' me 3nd resu,ting in I»*ive flaw of fluids fr m said tank to 

s.on and contraction of the body within the limits of the shell ^ ^ ,nlet - 

from^^f ^ 10 * selective 'y "tended manually 30 As shown •» ™S. 3, 4. 6, 7 and 8, said conduit body 1 1 is 

from such shell at selected points along the length of sui COm P" sed °f a elongated, hollow, generally tubular 

, • , P a,ed P° rt,on 20 havi "g walls 21 folded inwardlv 22 from 

line I", , !• °v. bjeCt ° f my inVention to P rovide a ^ d ° UtSide Periphery thereof to defi "e peaklike circular ve" 

n« an o^L, J TT? * h ° USe ° ffal tank h - 16X65 ^ * ^ ° UtS ' de Periphery * f whicb vertex is fastened or 

pandable and , " • b ° dV Which U and ex " 35 *" ^ eI °"« ated ™« « Said colli 

one end there ? nbaaM * . a <*ordion.ike manner having ^ ced '° P~v.de expansion and contraction of the condu 

wh!ch bot L cL C ° n r C,ed " Uid re,ationshi P to such outlet b ° d > » » »» accordion.ike manner when said coi, is composed 

bub snht* , n °, f S " Pported ,nside a " elongated semitu- or expanded. The said conduit body 1 1 is thereby expanded T tn 

nans on and y *?' WWch reS,rictS and limits ^ a " ° Vera " ,en « th severaI l ™es its comp e sedleLth ^as shown 

connected in fluid J^XtSSTbSr^S ^oTreoV^ 

flexible, expandable and contractable len«tLi» ■ r.c . P ° r Spnng °P en and cont r a et in 

dionlike manner, the ^J^tiX^m^ ^^^ZT^'T^ 1 ^ " ° f 

semitubular substantially rigid plastic shell which 12 triL a Zl r V " mt ° S3ld she " « a P and the 'eby ex- 
Hmits the contraction and e'xpa^on of L Tbidy w hin S u S 50 manuXrele^"^" °" Sai< ! VerteXes and c °" d -' body U to 

shell and permits such body to be extended from s^ch he.l a^ se ect / v^ %Z "l^Z CO " dUU ^ VerteX6S 23 int0 

selected po.nts along the peripheral lengUi of such shelTfo 31 w Zn sa^ri \ZT " contracted "8' d configurations 

connection to an underground sewer 3,d She " and t0 manually releasably permit the 

It is a further object of my invention to provide for con conrin^J 0 TT" 3 Se '! Cted free len S th 32 of said 

venient storage of the fluid control unit on a potable house 55 T ?J P ° rt, ° n thr ° Ugh said shel1 8 a P a t a "y point 33 

I« is a further object of my invention to provTde protection lolT r & Z ^ ^ ^ ^ ^ co ""-«ed to a 

agamst rupture or damage of the fluid conduit. P " s P ^^d lell * J WhiCh U he ' d Hgid and fixed in " 

BRIEF DESCRIPTION OF THE DRAWING As disc,osed *" ™S. 3 and 8, the conduit body is shown in 

panying drawing wherein the ifke refer ™ ! *, f ° m " ? ^ Sh ° rt of end 34 of said shell to accom- 

3£«£~ - Ss===-«5=sasi== 

FIG. 3 is a side view ofthe fluid conduit control 7 0 wL'foT. 39 for . St0rage of soil P^ conventionally 

FIG. 4 is an end view of the fluid conduit oa Li taken in ^^ ZITST" trai .' er P3rkS 3 " d the like ' and 

direction of arrows 4—4. T? ^"P 5 "* design of this instant invention, namely the out- 

FIG. 5 is a plan view ofthe attachment shown in FIG. 3 Sra ^'thTn Th ^ ^ there ° f ' Wh ' Ch ' S ° n,y sli 8 ht| y 

FIG 6 ,s a view of a partial section of the conduit ta com- wl , * d ' ameter ° f the le ^ ired cond «it "sed for 

pressed outline. Com ?5 ^werage d.sposal purposes in the cited cases and the length of 
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C °^V° u B com P ressed completely into said shell, 
and the said shell to be completely contained lengthwise inside 
said trailer bumper for traveling. 

While a preferred embodiment has been shown and 
described, various modifications and substitutions may be 
made without departing from the spirit and scope of the 
present invention. Accordingly, the present invention has 
beer, described by way of illustration and not limitation. 

What is claimed is: 

1 . In a fluid control, the combination of fluid conduit means 
includmg an elongated conduit member having a hollow 
generally tubularly outlined accordion-walled portion which 
walled portion is contractable axially, expandable axialiy and 
bendable axially in its free state , 
and combined clamping and supporting means including a 15 
generally elongated, substantially rigid longitudinally, 
wall clamping and supporting member having a gripping 
element operable to releasably engage said accordion- 
wall portion to selectively secure said wall portion in tem- 
porarily substantially rigid fluid passage relationship lon- 
gitudinally with respect to said clamping and supporting 
member and to temporarily fix said accordion-walled por- 
tion to a selected stretched size longitudinally in con- 
tained relaUonship with said wall clamping and support- 



2. In a fluid control system, the combination of, a portable 
ground supported house offal tank having an above ground 
outlet fluid control means including an elongated, generally 
flexible annular fluid passaged generally tubular accordion 
rTnlhf Ct,0n ' wh,ch se 5 ion is intractable, expandable, and 30 
bendable axially ,n its free state, said section having an end 
thereof connected in fluid carrying relationship to said outlet 

And holding and clamping means connected to said conduit 



fluid control means between said outlet and the ground 
including a generally elongated resilient clamping and 
holding wall section substantially rigid axially and biased 
radially to releasably exert manually responsive tension 
across the peaks of said accordion-walled section to hold 
at least a substantial portion of said accordion-walled sec- 
tion substantially rigid, substantially straight, to a selected 
size lengthwise, and at a substantial incline with respect to 
the ground to facilitate substantially increased drainage 
flow from said tank outlet through said conduit accor- 
dion-walled section. 
3. In combination with a portable ground carried house hav- 
ing an offal tank mounted therein including an aboveground 
offal tank outlet associated with said tank, an offal fluid 
disposal control, comprising, 

fluid conduit means including an elongated flexible 
generally tubular resilient accordion-walled section hav- 
ing peaks and pleats contractable and expandable to vari- 
ous lengths axially, and having an end thereof connected 
to said outlet in fluid carrying relationship. 
And clamping and supporting means including a generally 
elongated resilient clamping and supporting semitubular 
wall section generally rigid in bending and biased circum- 
ferentially to exert tension on said peaks of said conduit 
accordion-walled section to hold at least a substantial 
portion of said accordion-wall section self-supporting 
rigid, of a selected size longitudinally, substantially 
straight, and in an inclined relationship axially with 
respect to the ground to substantially increase drainage 
flow from said tank through said conduit accordion-wall 
section 
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[57] ABSTRACT 

Apparatus for evacuating the holding tank of a recrea- 
tional vehicle including a flexible hose and a carrier 
rotatably attached to the vehicle and a rigid sleeve for 
supporting the hose at all times. 

12 Claims, 12 Drawing Figures 
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HOLDING TANK EVACUATING APPARATUS FOR FIG. 2 is an elevation view of the rotatable carrier 

A RECREATIONAL VEHICLE rack when the rack is in the raised position for travel; 

FIG. 3 is an elevation view of the rotatable carrier 

BACKGROUND rack when the rack is in the raised position; 

Prior to this invention it has been the practice for 5 FIG. 4 is a plan view of the rotatable carrier rack in 

each recreational vehicle equipped with a holding tank the lowered position; 

to carry a suitable drain hose. The hose had a fitting on FIG. 5 is an end sectional view of the rotatable cam- 
one end to connect with the outlet of the tank and errack; 

another fitting on the other end to connect with a sewer FIG. 6 is an elevation view of the rotatable carrier of 

or dump station. The hoses were quite flexible and it 10 FIG. 2 in a lowered position between travel and 

was necessary to provide suitable supports at close in- discharge positions; 

tervals to maintain a downward slope of the hose from FIG. 7 is a side view of the handling and positioning 

the tank to the hose outlet. The supports varied from rod of FIGS. 1 and 6; 

crude bricks and stones to various forms of wire or (J FIG. 8 is a fragmentary, partly sectional view of the 

metal brackets. In all of the various arrangements it has flexible hose and the telescoping tubes of FIG. 1; 

been the practice to disconnect the hose from the tank, FIG . 9 is a fragmentary side elevation view of parts of 

collect the supports, and store the loose parts in a con- FIG. 8 with the inner telescoping sleeve partially ex- 

tainer or elsewhere each time the vehicle was moved. tended, the hose projecting from the sleeve, and the 

There has been a need for a satisfactory apparatus to 2Q positioning rod connected to the end of the hose; 

provide for a hose that could remain connected to the FIG. 10 is a fragmentary plan view of parts of FIG. 1 

tank at all times and that could be quickly and easily including the connection to the holding tank fitting of a 

cleansed and disconnected from the sewer facility and source of disinfecting agent; 

that could be securely and easily stored during move- FIG. 11 is a sectional view of a water supply fitting 

mentof the vehicle. 25 equipped with a chlorine venturi and removable core; 

SUMMARY FIG. 12 is a schematic, partly sectional view of the 

This invention concerns apparatus for evacuating the chlorine supply container of FIG . 1 . 

sewage contents of a holding tank of a recreational The embodiment of the present invention disclosed 

vehicle. The apparatus provides a simple and satisfac 30 herein is attached to a vehicle and to a holding tank in 

tory means of storing an extensible accordion type the vehicle (neither being shown). This embodiment 

drain hose during transit without disconnecting the includes a carrier in the form of a rod I which extends 

hose from the tank. The apparatus completely through holes in brackets or side frames 3 of the vehi- 

eliminates the usual troubles and problems encoun- c i e chassis, and has an end portion 5 to serve as a han- 

tered in cleaning, disconnecting and storing such a hose 35 d j e to rota te the rod. Rod 1 is urged endwise by a spring 

and associated fittings each time the vehicle is moved 7 surrounding it and bearing against a washer 10 which 

to a new location. The apparatus also provides a rigid j s retained by cotter pin 1 1 . 

support having a fixed gradient for the full length of the R od 1 ( see FIGS. 3 and 4) is provided with a ring 13, 

hose when the outlet end is connected to a sewer or a j j, 0 ok 14 and stub 15. These parts may be attached 
dump station. 40 to rod 1, as by welding. Stub 15 seats in notch 15a in 

Thus it is an object of the present invention to pro- the i ower fl arj g e 0 f the side frame 3 adjacent to spring 

vide a safe, simple and sanitary means to evacuate the 7 The notch may be avo ided by welding a lug on the 

sewage contents of the holding tank of recreational i ower flange of side frame 3 to be engaged by stub 15 

vehicles. w hen carrier 1 is rotated 90° from the position shown in 

It is a further object to provide a compact, protective pjQ 2 Elbow fitting 16 is rotatably mounted in ring 13, 

and secure storage means for a recreational vehicle jg Joose | y SU pp 0rte d in the ring by flange 16a and is at- 

corrugated expansible type sewer hose while in transit. tached tQ Qne end of a tube 18 jn which an inner tube 

It is a further object to provide means for a rigid sup- 1 9 fa f slidabIe As FIGS 2 , 6, 8 and 9 show, inner 

port having a continuous gradient for a sewer hose ^ 19 is provided with a flange 2 0 and is cut away in- 

when evacuating the contents of a holding tank. te tQ receive a rotatable fitti 21 which is 

It is a further object to provide an improved means to ' seat n q{ tube „ 

evacuate a holding tank to a sewer facility at various lo- ^ fa ^ ^ ^ ^ * „ . g con . 

cations with respect to he vehicle. end flexib , e hose of conduit 2g 

It ,, a further object to provide an effective means to ^ ^ 

flush and cleanse the ^™£^£ZZ» tubes 19 and 18, and elbow 16 and is attached to tank 

after evacuation of the holding tank to destroy narmtui ' . . 

bacteria and odors without disconnecting the hose BMmg 51. The basin drain (not shown) is connected 

fiom the holding tank. to m "* 5i - 2 f A » f°I*»g 

It is also an object to provide a means to provide for a when the carrier is in transit position ( FIG . 2). Tube 18 
water rinse through the hose prior to flexing and move- 60 forces up section of hose 25A when in the transit post- 

ment of the hose in freezing weather to prevent tion, thereby entrapping a limited amount of basin 

cracking of the hose. water in fitting 51 and the lower part of hose 25A. 

Other advantages and benefits of the present inven- When tube 19 is moved in tube 18 toward elbow 16, 
tion will be apparent from a consideration of the hose 25 is compressed in tube 18. Tubes 18 and 19 con- 
drawings in which: stitute a rigid shield for the hose 

FIG. 1 is an elevation view showing a typical position A socket 30 (FIGS. 1, 6 and 9) is connected by hinge 

of the apparatus connected to a sewer or dump station; 32 to fitting 21. Rod 35 fitted with handle 36 is at- 
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tached to socket 30. Spring clip 34 attached to socket 
30 has latching engagement with tube flange 20 when 
the rod is positioned parallel to tubes 18 and 19, for ex- 
ample, when the vehicle is in transit. Spring clip 34 is 
formed to permit a limited amount of elevation of han- 
dle 37 before unlatching from flange 20. A clasp 38 at- 
tached to tube 18 (FIG. 6) serves to hold rod 19 in a 
latched position. By manipulating rod 35 the fitting 21 
may be moved into position in a permanent sewer con- 
nection indicated at 39 in FIG. 1 where threads 23 may 
engage with any there present for a permanent connec- 
tion. Rod 35 also serves to move the hose back into the 
tubes. End surface 31 of socket 30 is at an angle to the 
axis of rod 35 to facilitate handling of fitting 21. 

FIGS. 10, 11 and 12 show the arrangement of parts 
to flood and wash out the corrugated hose with a 
chlorine enriched supply of rinse water. Fitting 51 is 
fastened to the dump valve and opens horizontally to 
connect to inlet portion 25A of hose 25. Fitting 51 is 
also connected to the basin drain. Water hose connec- 
tor 40 is mounted at an inwardly facing angle to fitting 
51 so that the water stream will be directed against the 
face of the dump valve to prevent any accumulation 
that may prevent proper closing. Water hose connector 
40 is provided with a thread 40a at one end to connect 
with fitting 51 and suitable washer 42 and coupling 41 
are positioned at the other end to connect with a water 
hose (not shown). Intermediate of the two ends, water 
hose connector 40 is provided with a reduced flow area 
and suitable venturi tube 44 fitted with core 45. 

Tube 44 is connected by hose 46 to a chlorine supply 
in plastic bag 50 supported on a shelf (not shown). Bag 
50 is fitted with an internal tube 48, weight 47 and 
stopper cap 49 so that the chlorine supply may be ex- 
pelled from bag 50 by manually pressing on the bag or 
by allowing the venturi action of water hose connector 
40 to draw the chlorine supply into the rinse water 
stream. 

When the holding tank of the vehicle is to be emp- 
tied, the vehicle is parked adjacent to a sewer connec- 
tion or dump station. Then, if frame 3 does not have a 
welded on lug to engage stub 15, rod 1 is pulled end- 
wise to disengage stub 15 from the notch 15a in the 
flange of frame 3, thereby compressing spring 7. Rota- 
tion of rod l moves hook 14 downwardly thereby free- 
ing tube 18 for removal therefrom. Tube 18 is lifted out 
of hook 14, rod 35 is disengaged from its clasp 38 and is 
moved high enough to disengage spring clip 34 from 
flange 20 of the inner tube 19. Then the nipple 24 is in- 
serted in the sewer connection or dump station and the 
threads 23 of fitting 21 are engaged with a threaded 
member if one is present in the sewer connection. 

From the above description the procedure to follow 
in making a tight and downward slopping connection to 
a sewer or dump station will be evident. Prior to discon- 
necting the apparatus it is desirable to flush and rinse 
hose 25 by connecting a water hose to water hose 
coupling 41. While manually holding portion 25A of 
the corrugated hose in an elevated position, the water 
supply is turned on to flush out fitting 51 and con- 
nected parts and to flood and fill that portion of the 
hose and fitting with a chlorine-enriched supply of 
water. Thereafter the hose is lowered and the surge of 
water through the remaining portion of hose 25 does an 
effective removal of all residue in the hose. If desired, 



this step may be repeated several times for thoroughly 
adequate cleaning action. 

When the vehicle is to be moved, the apparatus may 
be "loaded for travel" by reversing the foregoing steps, 

5 i.e., by disconnecting fitting 21 from the sewer connec- 
tion, urging the hose endwise in the tubes while moving 
the inner tube as far as possible in the outer tube, en- 
gaging rod 35 with clasp 38, placing tube 18 in hook 14 
and rotating rod 1 and latching it in position by engag- 

10 ingstub 15 in its notch on the vehicle frame. 

Having thus described this invention in such full, 
clear, concise and exact terms as to enable any person 
skilled in the art to which it pertains to make and use 

]5 the same, and having set forth the best mode contem- 
plated of carrying out this invention, I state that the 
subject matter which I regard as being my invention is 
particularly pointed out and distinctly claimed in what 
is claimed, it being understood that equivalents or 

20 modifications of, or substitutions for, parts of the above 
specifically described embodiment of the invention 
may be made without departing from the scope of the 
invention as set forth in what is claimed. 
What is claimed is: 

25 1. Apparatus of the class described comprising in 
combination, 

a. a vehicle having a holding tank for liquid, 

b. a carrier rotatably carried by said vehicle, 

c. a rigid shield including telescoped tubes, 

30 d. a flexible, extensible conduit communicating at 
one end with the interior of said tank and extend- 
ing through said shield, and 
e. a fitting connected to said shield and loosely car- 
ried by said carrier whereby the latter may be 
rotated to allow said shield and said conduit to be 
selectively positioned with respect to said vehicle 
while said conduit remains in communication with 
said tank. 

40 2. The combination of elements set forth in claim 1 
in which the conduit extends in the inner tube of the 
shield and to a point adjacent to the outer end of the 
inner tube. 

3. The combination of elements set forth in claim 1 
45 in which the shield is supported and held in position by 

the carrier when the vehicle is in transit. ; 

4. The combination of elements set forth in claim 1 
in which the conduit is extensible independently of said 
shield. 

50 5. The combination of elements set forth in claim 1 
in which said carrier is rotatable through approximately 
90° to rotate the inlet of said fitting from a substantially 
horizontal position to substantially vertical position . 

6. The combination of elements set forth in claim 1 
55 in which the carrier is spring loaded and latched in 

position to hold the inlet of said fitting substantially 
horizontal during transit. 

7. The combination of elements set forth in claim 6 
in which a basin drain is connected to a tank fitting 

60 which is connected to the inlet end of said conduit and 
the portion of said conduit adjacent to the inlet end 
portion is maintained above the outlet of said tank 
fitting whereby drain water from said basin is trapped 

65 in said tank fitting. 

8. The combination of elements set forth in claim 1 
in which the outlet end portion of said conduit is posi- 
tioned adjacent to a screw threaded fitting that is 
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rotatable with respect to said outlet end, and a movable 
handle is connected to said fitting to facilitate handling 
and positioning said fitting and attached conduit. 

9. The combination of elements set forth in claim 8 
in which said handle latches with said shield to main- 
tain said conduit in said shield during transit. 

10. The combination of elements set forth in claim 1 
in which a water hose is connected to the conduit near 
its inlet end whereby a supply of water may be in- 
troduced into said conduit to flush out the conduit after 



:,33i 

6 

the contents of the holding tank have been discharged. 
11. The combination of elements set forth in claim 

10 in which means is provided for introducing a 
cleansing agent into the flush water. 

1 12. The combination of elements set forth in claim 

11 in which the cleansing agent is carried in a manually 
collapsible container in direct communication with said 
hose connector. 
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157] ABSTRACT 
A hose case for supporting and enveloping a flexible 
hose that is capable of longitudinal extension and con- 
traction in any position of extension and contraction 
of the hose. The case is formed of a plurality of 
telescoping tubular sections, through which the hose 
extends, that can be relatively extended and con- 
tracted in correlation with the extension and contrac- 
tion of the hose. 

6 Claims, 3 Drawing Figures 
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HOSE-CASE ASSEMBLY and 24 may be swung between the FIGS. 1 and 3 posi- 

BACKGROUND OF THE INVENTION tk>n wherein the y ext end downwardly of the case 10 
and the FIG. 2 position wherein they extend longitu- 

In connecting the outlet tank of a trailer to a sewer in dinally of and alongside the case 10. 
a trailer park in order to convey sewage from the tank 5 The ends of the hose 18 project a short distance 

to the sewer, it is common practice to connect the tank beyond the ends of the sections 12 and 16. An O- 

to the sewer by a flexible hose, capable of extension shaped clamp 26 clamps the end of the hose 18 that 

and contraction, so that the sewage may gravitate from projects beyond the free end of the section 16 to a 

the tank to the sewer. It is desirable that the hose be fitting 28 that is adapted to connect the hose to the 

supported m such a manner as to enable the sewage to holding tank outlet of a trailer 29 (FIG. 1 ). Another O- 

gravitate from the outlet tank to the sewer without sags shaped clamp 26 clamps the end of the hose 18 that 

f™ i°H e m h SCWag u , accumulate and Projects beyond the free end of the section 12 to a 

freeze and ,n such a manner that the hose is protected fitting 30 that is adapted to connect the hose to a sewer 

Zed ^inTcha 1 — d 7 abeth ^ he h h -;, b H e -P- 15 32. The fitting 28 P and the clamp 26 associated 
Z ntarv l^tr JT7 t„ be . handled ,n a therewith constitute a fitting assembly 34 and the 

SS£ uTSJ Tit he sunnoT h" C ° ntaCt ^ 30 " Bd *» 26 ™- 

when the hose is not in use cannot respectively move into the tube sections 

While supports for flexible hose of the type described 2 ° " 12 u dUe '° the largeSt diameters of the fi "ing as- 
above have been disclosed, such as the supports shown SembheS be '" g greater than the diam ^rs of the 
in U.S. Pat. Nos. 3,169,741; 3,406 933- 3 493 204- and 0 P enm 8 s of the free end s of the tubular sections of the 
3,572,622, they have not succeeded in providing a'sup- "J ^ ^ "^i^ . 

port that fulfills all of the requirements set forth above 2 5 , * 1 hose-case assembly is not m use, the case 

10 is in the collapsed position shown in FIG. 2 with the 
SUMMARY OF THE INVENTION sections 12, 14, and 16 in contracted position. In this 

This invention achieves the desired objectives set P osition '. the f 1 "^ assemblies 34 and 36 respectively 
forth above by including a hose case formed of bear a « a ' n f th u e ^ ends of the sections 12 and 16, as 
telescoping tubular sections through which the hose ex- 30 P«mi«ed by the flexible construction of the hose 18. In 
tends, that enable the hose case to be extended and addltIon - ln th 's position, the legs 22 and 24 are swung 
contracted in correlation with the extension and con- S ° 38 '° eXtend ax,ally of the hose-case assembly along 
traction of the hose. The opposite ends of the hose ex- periphery of the case 10. While in this position, the 

tend through the opposite free ends of the case so that hose -case assembly is usually stored in a storage com- 
they may be attached to the tank outlet and the sewer 35 P artment ln tne trailer 29 

while the remainder of the hose is enveloped by the When the trailer is in a trailer P ark or camping 
case. ground having sewage facilities that include a sewer 32, 

the hose-case assembly is taken out of the storage com- 
BRIEF DESCRIPTION OF THE DRAWING partment, and the fitting assembly 36 is extended away 

FIG. 1 is a view of an assembly of the hose and the 4 ° fr ° m the tubular section 12 and is inserted int ° the 
hose case in extended positions with the hose ends at- Sewer 32 ' The hose case 1S then extended an amount 
tached to the tank outlet and the sewer; sufficient to bring the fitting assembly 34 close to the 

FIG. 2 is a view of the hose-case assembly in the con- hold 'ng tank outlet in the trailer 29 and the fitting as- 
tracted position it assumes when it is being stored; and 45 se mfc>ly 34 is extended away from the tubular section 16 

FIG. 3 is a view of a support mounted to the case that and is attached to the holding tank outlet. The legs 22 
is used to support the case above the ground. and 24 are now swung downwardly to the ground-en- 

„„„ gaging FIG. 1 position so that they may act as support 

DESCRIPTION OF THE PREFERRED means to support the hose-case assembly in the 

EMBODIMENT 5Q inclined position of FIG. 1 wherein the hose-case as- 

The hose case 10 comprises three telescoping tubu sembly is inclined downwardly from the trailer 29 to 
lar sections 12, 14, and 16 that envelop a flexible the sewer 32 so that sewage may gravitate from the 
sewage hose 18 that extends completely through the holding tank of the trailer 29 into the sewer 32. 
hose case 10. The hose 18 is a conventional item that is Because the fitting assembly 34 has a larger diameter 
so constructed that it extends and contracts to conform 55 than the diameter of the opening in the free end of the 
to the length of the hose case between the maximum tubular section 16, the extension of the hose case, 
length of the hose case and the minimum length of the which includes the movement of the section 16 away 
hose case - from the sections 12 and 14, will automatically extend 

A ring 20 (see FIG. 3) extends about the periphery of the hose 18 with the fitting assembly 34 bearing against 
the section 12 and is mounted to slide along the section 60 the free end of the tubular section 16. The inclination 
12. The ring 20 has a pair of relatively short legs 22 of the hose, to fit the contour of the ground is adjusted 
pivoted thereto on opposite sides thereof. A ring 23, by sliding the rings 20 and 23 lengthwise of the hose 
constructed similarly to the ring 20, extends about the case 10. In addition, the inclination can be adjusted by 
periphery of the section 16 and is mounted to slide varying the extent to which the legs 22, 24 are swung 
along the section 16. A pair of relatively long legs 24 downwardly from the FIG. 2 position 
are pivoted to the ring 23 similarly to the manner in The above described installation of the hose-case as- 
which the legs 22 are p.voted to the ring 20. The legs 22 sembly has the following advantages- 
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a. The adjustability of the legs 22, 24 on the hose said second hose end portion, whereby the hose case 
case 10 allows for proper drainage flow through supports the portion of the hose that is between said 
the hose 18 regardless of the length of the hose- section ends, leaving unsupported only said end por- 
case assembly within the maximum and minimum tions of the hose, regardless of the length to which the 
lengths of the hose-case assembly. 5 hose has been extended or contracted. 

b. Since the case 10 envelops the hose 18 for its en- 2. The hose-case combination of claim 1 further 
tire length, except for the ends of the hose, in all comprising: a first, relatively long, support means 
lengths to which the hose-case assembly is ad- mounted to and extending downwardly of said first sec- 
justed, the hose is protected by the case from t>on; and a second, relatively short, support means 
damage that may occur from stray objects, such as 10 mounted to and extending downwardly of said second 
stones or other flying objects, or from people section, said first and second support means being 
tripping over the hose. adapted to engage the ground and support the case so 

c. Since the portion of the hose 18 within the case 10 that & inclines downward from said tank outlet to said 
is confined by the case to incline linearly, there are sewer -i.. , 

no sags in the hose which can collect liquid sewage 3 , The hose-case combination of claim 2 wherein 

and freeze and thus damage the hose and create Cach S f .f PP ° rt meam c ° m P™f : le 8 means 

undesired pockets of sewage. mounted to its associated section for movement 

When the need for using the hose-case assembly ends betW f " * P ° S,t '° n * here,n * eXtenc ! S alongSlde ,ts as " 

~„a ;* ;„ a a . a- -i ,v . , , - sociated section and a position wherein it extends 

and ,. desired to dismantle th.s assembly, the fitting downwardly of its associat ^ d section . 
assembly 34 is detached from the holding tank outlet of 20 4 The h y ose . case combination of claim 3 further 

the trailer 29; the detached end of the hose-case as- comprising: means mounting each of said leg means for 

sembly ,s elevated; the hose-case assembly ,s flushed ai ^ stm Jt long itudinally of its associated section, 

witn water trom a hose entering its detached end so 5 The hose . case combination of claim 

2 wherein 

that the water may clean out any residual sewage m the said first support means comprises . a first ri mounted 

hose 18 and flush ,t into the sewer 32; the fitting as- to said flrst section for adjustrnen t longitudinally of said 

sembly 36 is detached from the sewer 32; the hose-case first sec tion; and a pair of relatively long legs pivoted to 

assembly and the legs 22, 24 are contracted into the said first ri ng on opposite sides of said first section for 

FIG. 2 position; and the hose-case assembly is stored in movement between a position wherein they extend 

the storage compartment of the trailer 29. This ar- 3Q alongside said first section and a position wherein they 

rangement enables the hose-case assembly to be extend downwardly of said first section; and wherein 

dismantled and stored in a sanitary manner without the said second support means comprises: a second ring 

hands of the user coming into contact with any sewage mounted to said second section for adjustment longitu- 

that is in the hose 18 and enables the hose-case as- dinally of said second section; and a pair of relatively 

sembly to be contracted for easy storage in the trailer 35 short legs pivoted to said second ring on opposite sides 

29. of said second section for movement between a posi- 

1 claim: tion wherein they extend alongside said second section 

1. In combination with a flexible hose so constructed and a position wherein they extend downwardly of said 

as to be capable of longitudinal extension and contrac- second section. 



in, said hose having a first end portion that is adapted 40 6. The hose-case combination of claim 1 further 

to be attached to a holding tank outlet and a second comprising: a first fitting assembly, mounted to said 

end portion that is adapted to be attached to a sewer in first hose end portion outwardly of said first free end, 

such a manner as to incline downwardly from the tank adapted to be attached to said holding tank outlet, the 

outlet to the sewer, a hose case comprising: a plurality largest diameter of said first fitting assembly being 

of telescoping tubular sections having openings extend- 45 greater than the diameter of the opening at said first 

ing therethrough through which the hose extends so free end; and a second fitting assembly, mounted to 

that the sections envelop the hose, said sections being saio second hose end portion outwardly of said second 

so constructed as to be capable of relative longitudinal free ena - adapted to be attached to said sewer, the lar- 

extension and contraction in correlation with the ex- g est diameter of said second fitting assembly being 

tension and contracting of the hose, said sections in- 50 g reat er than the diameter of the opening at said second 

eluding a first section having a first free end located free end ; whereby an extension of said case causes a 

proximate to said first hose end portion and a second corresponding extension of said hose, 

section having a second free end located proximate to ***** 

55 
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An improved utility transfer and stowage system for 
recreational vehicles and other passenger vehicles or 
the like, comprising a baffled toilet holding tank and 
respective permanently installed, self-supporting, tele- 
scopic drain line assembly, in which the latter is pro- 
vided with the inherent flexibility to enable its transfer 
from a stowage to a drain position. The distal end of 
the above drain line is provided with a water tight 
plug-in coupling, for connecting to the park sewer re- 
ceptor, and its upstream end is provided with a perma- 
nently installed water wash down jet; a bathtub and 
integral baffled holding tank, of which the latter is 
cross connected with the kitchen sink and lavatory 
drains through suitable piping and valves, thereby pro- 
viding for the sanitary isolation and controlled diver- 
sion of the accumulated drains into either a catch 
bucket or into the above mentioned toilet holding 
tank drain line assembly as deemed appropriate; a baf- 
fled potable water holding tank and respective perma- 
nently installed, precoiled, self-supporting, potable 
water hose, in which the distal end of the latter is pro- 
vided with a plug-in adapter coupling, for connecting 
to the park potable water valve; a precoiled self- 
supporting electrical entrance cable and a pair of 
hinged covered carrying tubes for retention of the 
above mentioned cable and water hose. 

4 Claims, 13 Drawing Figures 
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RECREATIONAL VEHICLE UTILITY STOWAGE coupling and the attached flexible drain hose to reach 

AND TRANSFER SYSTEM the occasional distant park sewer receptor, located be- 
yond the normal extended range of the telescopic 

PRIORITY CLAIM tubes. The above extended range also provides the flex- 

...... . „. 5 ibility required to connect with the occasional park 

I hereby claim the prion y prov,ded by my Disclosure sewer receptor, whose direct access is obstructed and 

Document No. 002350, filed June 1 7, 1 970. furtnel , to provide tne necessary flexibHty to c()nnect 

BACKGROUND OF INVENTION with a sewer rece P tor located in the bottom of an anti- 

... freeze box. 

Th.s mvent.on relates to an improvement of the util- 10 when the recreational vehicle park sewer receptors 

.ty system for recreational veh.cles, passenger buses or become nationaIly standardized a more self-contained 

Jamt: f m a r " £ T *?? " *r -tS^els^vS £^.TS£ft 

5erd o =fy£t samtary and safer ut,1,ty stow - 15 s <™ r; fication can be p ^ ged 

into all of the standard vertical sewer receptors. During 

SUMMARY AND OBJECTS OF INVENTION tne transition to standardization, certain interim modi- 

A general object of the present invention is to pro- ^ 0nS ° f the SCWer cou P lin S s are also Provided for in 

vide an improved toilet holding tank and respective t , lnve " tlon - . , ^ , , . 

drain line; a sink and bathtub holding tank and respec- 20 ■ , ^ drai " ^ 

tive drain lines; a potable water holding tank and re- f^lfj the P nnc 'P al "edification thereto, will 

spective self-supporting hose; a self-supporting electric ™ n .f °™ a ( de f adln g. consuming job into a rela- 

entrance cable; and a pair of carrying tubes for the UV , ely C ' ea " task , aS ea f * 1 ° P u lug m and out as the electr '- 

above mentioned cable and hose. cal entrance plug. The above ment.oned telescopic 

In known types of flexible toilet holding tank drain 25 dra "\ llne assemblies could be feasibly used on liquid 

lines, they are, in the main, not entirely satisfactory due jurying veh.cles, transporting gasoline, milk and the 

to their inherent encumbrance in connecting, discon- t'e u 

necting, draining, washing, handling and stowing. It is . further object of thls lnventlon » s to reduce pollu- 
not uncommon to be confronted with the horrendous t,0n of ° ur recreat 'onal areas caused by the uncon- 
task of cleaning up the parking site after an accidental 3" trol,ed dra,n,n g on our cam P sites of seemingly harm- 
spillage caused by the retraction of the drain hose from less lavato ry, kitchen sink and bathtub drains which are 
non-secure connections at the holding tank or at the frequently contaminated with human refuse, intro- 
park sewer receptor when dumping the contents of the duce d direc tly into the drain system or indirectly con- 
holding tank or when lifting the hose to drain out low laminated from residue deposited in the open cross- 
pockets prior to disconnecting for travel, and further to 35 connected drain lines from previous occasions when 
encounter, the unsanitary and revolting job of discon- dumping the toilet holding tank. The above unsanitary 
necting from the toilet holding tank, washing out and conditions are averted in the present invention by the 
ultimately stowing the wet limp sewer drain hose into installation of an independent lavatory, sink and?bath- 
its remote carrying tube for travel, invariably resulting tub drain holding tank, connected by suitable piping 
in contamination of yourself and your potable water 40 and valves to maintain a sanitary isolated storage and 
hose. to control the diversion of the respective drain waters 
It is an object of the present invention to eliminate into either, a catch bucket for ultimate carrying to a 
the above mentioned filthy and degrading job, by pro- designated disposal station, in parks where hook ups 
viding a permanently installed toilet holding tank sewer are not available or by diverting the drains through a 
drain line, supported within a hinged and swiveled se- 45 st °P and check valve into the toilet holding tank drain 
ries of telescopic tubes, to insure proper gravitational nne where park hook ups are provided, 
draining, combined with adequate flexibility to facili- It is another object of the present invention to dis- 
tate handling and stowage, and further, by providing pense with the need for washing, coiling, and tying the 
for a water wash down jet permanently installed within electric entrance cable and the potable water hose 
the above mentioned toilet holding tank drain line. 50 P»or to stowing for travel. Washing the above discon- 
It is another object of the present invention to elimi- nected cable and hose is necessary because the utility 
nate the need for carrying an extra length of flexible area is frequently wet and contaminated with human 
sewer drain hose to reach the occasional distant park refuse. In the present invention the above undesirable 
sewer receptor, and to reduce the number of hose fit- task is eliminated by preforming a resilient electric 
tings required to make connections to the varied park cable and potable water hose into resilient helical coils 
sewer receptors, and further to reduce the discomfort- having built-in memories biasing them into contracted 
ing, time consuming job of exchanging the conven- states, or by encasing them in or building thereinto suit- 
tional type couplings. In the present invention, con- able plastic coated coil springs having sufficient tension 
necting and disconnecting to the varied park sewer re- to provide self-support above the ground level between 
ceptors are facilitated by the use of a combination in- the park utility receptors and the recreational vehicle, 
ternal-external quick change coupling mounted to the When released from the park utility receptors the 
distal end of the telescopic tubes. The internal portion above mentioned cable and hose will readily recoil into 
of the quick change coupling readily permits inter- their respective carrying tubes for travel, and further, 
change of the varied type sewer couplings. The external 6J the distal end of the above mentioned water hose is 
portion of the quick change coupling facilitates disen- provided with an adapter coupling, making the connec- 
gagement from the distal end of the telescopic tubes, tion to the park water valve as easy to plug in and out 
thereby permitting withdrawal of the quick change as the above mentioned electrical entrance plug. 
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More generally, an object is to provide a tubular FIG. 6 is an enlarged fragmentary view partly in sec- 
housing ^containing a spring biased helical conduit tion, taken as indicated along the angled arrows VI- VI 
which will retract itself into its housing after being with- of FIG. 3, illustrating the bathtub holding tank baffle 
drawn therefrom and released. plates, drain trap and non-return valve; 

A further object of this invention is to diminish the 5 FIG. 7 taken with FIG. 6, constitutes an end portion 
dangerous and damaging forces created by the free sur- of the bathtub holding tank, illustrating the tank vent 
face effect of a fluid in motion. This condition is very and access cover; 

prevalent in partially filled potable water, toilet, and FIG. 8 is an enlarged fragmentary plan view, partly 

bathtub holding tanks where suitable baffle plates are in section, taken as indicated along the angled arrows 
non-existent, thus contributing to the upsetting mo- VIII— VIII of FIG. 1, illustrating the toilet holding tank 
ments of force as the recreation vehicle turns a corner, drain hose, supporting telescopic tubes and the dual 
sways due to wind action, or uneven road surfaces. In quick change coupling; 

addition, acceleration and deceleration of the vehicle F 'G. 9 is a fragmentary view in section, taken as indi- 
creates similar forces which contribute to escalated cated along the angled arrows IX— IX of FIG. 8, illus- 
wear of the vehicles power train and brakes, thereby 15 trating details of the dual quick change coupling and 
causing premature repairs. In the present invention associated attachments; 

these safety hazards and undue wear are greatly re- FIG - 1° is a s 'de elevational view, partly in section, 

duced by the installation of longitudinal and transverse illustrating the adapter coupling for the distal end of 
divisional baffles within the holding tanks. the potable water hose; 

Another object of this invention is to eliminate the 20 F,G - H is a fragmentary view, partly in section, cor- 
extraneous fittings and rust frozen retainer nuts and responding to FIG. 3, illustrating a modification to the 
studs on the inlet and outlet flanges to the toilet holding toilet holding tank drain assembly; 
tank. In the present invention nonferrous retainer rings F ' G - 12 is a fragmentary view, partly in section, cor- 
with integral studs are embedded in the tank flanges responding to a portion of FIG. 11, illustrating a modi- 
thereby permitting the toilet and the holding tank drain 25 f^ 211 ' 011 to the terminal elbow of the telescopic tube as- 
valve to be connected directly to the tank surfaces, thus sembly; and 

contributing to compactness and easy removal of the F,G 13 '? an enlarged fragmentary view, in section, 

retaining nuts when effecting repairs. corresponding to FIG. 5, illustrating a modification to 

It is another object of the present invention to con- 30 the water wash down J et - 
serve space and cost by fabricating the bathtub and its DESCRIPTION OF EXEMPLARY EMBODIMENTS 
associated holding tank into an integral unit. OF THE INVENTION 

The foregoing objects, advantages, features and re- D 
suits of the present invention, together with various Referring to FIG. 1 of the drawings, the vehicle 1 is 
other objects, advantages, features and results thereof 35 P rovlded WIth a built-in locker 2, whose access door 3 
which will be evident to those skilled in the art to which ' S mcunted flush and hin 8 ed at 4 to the exterior hull 
the invention relates in the light of this disclosure, may fJ at,ng - , Th f door 3 ls P rovided w "h a resilient gasket 
be achieved with the exemplary embodiments of the ,?Z a ' ockl "6 d< f v,ce 9 ' Thc contents of the locker 2 

invention illustrated in the accompanying drawings and W '" be descnbed here.nafter. 
described in detail hereinafter. 40 Toilet Holding Tank Drain Assembly 

DESCRIPTION OF DRAWINGS Housed within the previously mentioned locker 2 is 

In the drawings- the telesco P ic toilet holding tank drain hose 25, sup- 

FIG. 1 is a fragmentary side elevational view, of one IT' 61 ! T x ^ ^ telesco P ic tube 

form of a recreational vehicle, illustrating the improved 45 IT^Z'.Tr "w?' 6 , cbange u couplin g s . «° 

electric, potable water, and toilet holding tank, transfer ? ^ f When the door 3 ,s in the open posi- 

and travel stowage facilities- t,0n the telesco P«; . tubes T ™y be withdrawn from the 

toilet holding tank drain assembly, sink and bathtub " 1 " ? 1 V bracket 16, in 

b[e ai LTrbV°r e h waterho, t 8tank ' e,ectricca - — ^^s^isss::: 

ble and potable water hose assemblies; cured as by screws \ 9 tQ the , ower g ™ 

tion ^Ln 7 8 , h f ? gme " tar y TT' P art, y "J sec " 55 cles floor boards 20. The trap door 5 is normally closed 
tion, taken as indicated along the angled arrows HI— III 55 by the spring-biased hinge 6. The door 5 is mechani 

w th The rV, [ m H " ' mPr T, d u° ldm K T k Ca " y Urged int ° the °P- P° sitio « as ^e telescopic 

Hon l ll T T* * C ° mbma - tubes T are lowered - at first bei "8 "rged by hose 25 and 

tion bathtub with the respective dram holding tank; subsequently by the plastic lug 7. which is secured to 

FIG. 4 is an enlarged fragmentary view, partly in sec- the hinge 14 and the telescopic tube 21. The above ar- 

t.o„ taken as indicated along the angled arrows IV '-IV 60 rangement facilitates handling, stowing and drain ng of 

nhfes H STh ?. g J 8 Tu afflC thC h ° Se 2S ' by providing s,owage f ° r the telescopic 

wth 1 , nngS and 3 POrt, ° n ° f thC WatCr tubes T ' and the drain hose 25 ^thout disconnecting 

Fir Ti : 1 A f fr om the vehicle 1, and further, to be wholly contained 

FIG. 5 is an enlarged fragmentary view, partly in sec- within the exterior hull plating for road travel or readily 

tion taken as indicated along the angled arrows V-V 65 lowered into a draining position below the overhang of 

of FIG. 4, .Hustratmg deta.ls of the water wash down vehicle 1, thereby permitting horizontal rotation of the 

J ' telescopic tube assembly T within a scope of 360° for 
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alignment with the varied park sewer receptors, and vided (FIG. 4) to accommodate those toilets with dif- 
turther providing a supported incline that will assure ferent base configurations. The tank 31 is further pro- 
proper grav.tational draining of the drain hose 25. Re- vided with a baffle plate assembly which comprises the 
trading and stowing of the telescopic tubes T, for road vertical transverse and longitudinal baffle plates 65 
travel, automatically permit the trap door 5 to close 5 which relate to a series of rectangular boxes diminish- 
agamst suitable stops 12, thence when door 3 is manu- ing in size which are open at the top and bottom and 
ally closed it will in turn overlap the door 5, and form held an equal distance apart by webs 66. The inner bot- 
an interlocking cover over the bottom of the locker 2, torn of tank 31 supports the feet 64 of the webs 66. The 
thus restoring the streamline characteristics to the exte- webs 66 in turn are secured to and support the baffle 
nor hull plating of the vehicle 1. The upstream end of 10 plates 65 which in turn support the top of tank 31, the 
the drain hose 25 is permanently secured by clamp 26 latter in turn supports the integral toilet mounting 
to the elbow 27 insuring a secure connection between flange 56 and in turn supports the toilet 69 (FIG. 3) se- 
the flexible hose 25 and the stationary elbow 27, how- cured thereto. The lower core of the baffle plates 65 
ever, the clamp 26 is readily removed to effect repairs and webs 66 are pyramidal in configuration to permit 
to the toilet drain system. A lightening hole 24 in the 15 dispersal of the larger solid wastes as the liquid level 
'FIG. 2) is utilized to effect passage rises in the tank 31, thus preventing the total accumula- 
tion of waste being trapped in the central cell directly 
Jet Assembly under the toilet discha rge- The tops of the baffle plates 

65 and the webs 66 are provided with grooves 67 to 
Referring to the FIGS. 2, 3, 4 and 5, the water wash 20 permit air equalization. The vent pipe 68 provides for 
down jet assembly J is integral with elbow 27, compris- gas escape and pressure equalization of tank 31. The 
ing a jet orifice 35, and a centrally positioned diffuser configuration of the baffle plates 65 and the webs 66, 
ball 36, (as best seen in FIG. 5) which the latter in turn facilitates draining of the solid wastes and reduces the 
is secured to the removable strainer plate 37, which in upsetting moments of force created by the free surface 
turn is retained by the flanged nipple 38, the latter in 25 effect of a fluid in motion, 
turn is made water tight by the neoprene O-ring 39 and 

the threaded throat bushing 40. The water for the jet Telescopic Tube Assembly 

assembly J is supplied from the vehicles potable water Referring now to FIGS. 1, 8 and 9, the telescopic 
piping system 45, (FIG. 1 ) through the cut out valve 46 tube assembly T comprises a series of tubes increasing 
located in locker 2. The potable water system is safe- 30 in diameter to provide sufficient clearance between 
guarded from contamination by the anti-siphon valve sections to receive the low friction stationary guide 
47, and the swing check valve 49 (FIG. 2) which are rings 73, the stationary stop rings 74 and the slidable 
installed in the wash water pipe line 48 between the po- guide rings 75. The rings 73 and 74 are secured to the 
table water cut out valve 46 and the water wash down inside of the tube 21 and the ring 75 is secured to the 
jet assembly J. The activation of the jet assembly J is 35 outside of tube 22. As the tube 22 is extended, the ring 
controlled by cut out valve 46 and should be preferably 75 is slidingly engaged with the tube 21 until termi- 
opened prior to dumping the contents of the toilet nated by striking against the stop ring 74. The overlap- 
holding tank 31, by means of the reach rod 29 and cut ping distance, between rings 73 and 75 provide for the 
out valve 30, thereby intensifying the flow of its con- mutual support of their respective tubes. In the interest 
tents and preventing a back surge into the jet assembly. 40 of brevity, identical stop and guide rings mentioned 
After the contents of the tank 31 have been evacuated, above are located between the tubes 22 and 23 but are 
the holding tank valve 30 should be closed, then subse- not illustrated. Total retraction of the telescopic tubes 
quently the closing of the valve 46 will insure a clean 22 and 23 are prevented by the lug 7 and the handle 79 
and adequately drained hose 25, and in addition insure respectively. 

a fully charged potable water system prior to discon- 45 A cylindrical cam plate 76 is secured to the distal end 
necting from the park utilities. of the tube 23, and is provided with a helical groove 77 

The above arrangement of the toilet holding tank to receive the hose clamp housing 81, as will be de- 
drain assembly and respective water wash down jet, scribed later. Integral with the cam plate 76 are the 
precludes the need for disconnecting, handling, hand hinge brackets 78, provided to support the telescopic 
washing, and stowing a wet limp hose in its remote car- tube handle 79. 
rying tube after each use as currently practiced. 

Quick Change Coupling Assembly 
Toilet Holding Tank Assembly Referrjng ^ ^ ^ g ^ g ^ ^ ^ 

Referring now to FIGS. 3 and 4, the toilet holding change coupling assembly C, comprises the coupling 

tank 31 is rectangular in plan and is constructed of 82 of which the upstream portion 83 receives the distal 

fiber glass or other suitable material. Integral with tank end of the flexible drain hose 25, secured thereon by 

31, is the reinforced lower outlet flange 55 and the means of the hose clamp 80. The hose clamp worm 

upper reinforced inlet flange 56. Embedded within the gear housing 81 is inserted in the helical groove 77 of 

above mentioned flanges are stainless steel or other the cam plate 76 and is rotatably engaged by gripping 

suitable nonferrous type retaining rings 57, and integral the hand grip grooves 84 and the handle 79, to effect 

studs 58, threaded on the distal ends, which facilitate a semi-rigid connection between the coupling 82 and 

securing of the dump valve 30 and the toilet 69 directly the telescopic tube 23. The semi-rigid connection per- 

to the tank 31, which will eliminate extraneous fittings, mits limited flexibility to properly align the inter- 
provide compactness and facilitate removal of the 6J changeable couplings with the park sewer receptors to 

stainless steel nuts 70 to effect repairs. There are cer- be described later. The dual quick change coupling as- 

tain type toilets that can be attached directly to the sembly serves a two-fold function in that it provides an 

upper flange 56, however an adapter spool 63 is pro- expeditious means to disengage the coupling 82 from 
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the telescopic tube 23, for the purpose of withdrawing 
the drain hose 25, in order to reach the occasional dis- 
tant park sewer receptor located beyond the normal ex- 
tended range of the telescopic tubes, or when addi- 
tional flexiblity is required to connect to the occasional 
obstructed, or to the deep set sewer receptor located in 
the bottom of an antifreeze box. The above mentioned 
extended range is achieved by the utilization of a close- 
wound tension type sewer drain hose, in which the ex- 
tended length is equivalent to two lengths of the more 1 
common open-wound compression type sewer hose. 
The self-recoiling feature of the close-wound drain 
hose readily permits retraction into the telescopic tubes 

when released from the sewer receptor. ,„.„,, „ 

The other function of the dual quick change coupling 15 means of the embedded stainless steel detaining" ring 
82 is to provide a means for receiving the interchange- 1 12, integral studs 1 13 and retaining nuts 1 14. The ac- 
able couplings 85, 86 and 87 and further to provide a cess plate 111 provides access for the clearing of ob- 
water tight coupling seal. As seen in FIGS. 8 and 9 the structed drains, repairs or replacement to the non- 
coupling 85 is engaged to the dual coupling 82, and the return valve 1 17, which is constructed of neoprene or 
straight couplings 86 and 87 are stowed in locker 2 of 20 other suitable resilient material. The valve 117 is se- 
FIG. 1. The coupling 82 is further provided with the in- cured to the conventional drain trap 116 by the hose 
ternal segmented threads 88 and the O-ring 90. The in- clamp 1 18. The above arrangement permits the flow of 
terchangeable couplings 85, 86 and 87 are provided the tub drains into the holding tank 106, but prevents 
with external segmented threads 89 and when rotatably their - 



8 

is provided with transverse and longitudinal baffles 107 
and 108, respectively, which relate to a series of rectan- 
gular interconnected boxes which are open at the top 
and bottom. The feet 109 are integral with and support 
the baffles 107 and 108 at a suitable height above the 
bottom, botton, thereby permitting gradual equaliza- 
tion of the drain water within the tank 106. The top 
surface of the baffle plates 107 and 108 are provided 
with grooves 67 to permit air equalization and further 
to provide a supporting structure for the bathtub 105. 
The vent pipe 68 (FIG. 7) provides for gas escape and 
pressure equalization for the tank 106. 

The vent pipe 68 is secured to the access plate 1 1 1 
which in turn is secured to the end wall of tank 106 by 



engaged against the threads 88, ; 



be effected between the coupling 82, the O-ring 90 and 
the above mentioned interchangeable couplings 85, 86 
and 87. 

The couplings 85 and 86 are constructed of ABS 



tight seal will 25 j n e above mentioned baffle plate assembly can be 



plastic or other suitable material, and secured thereon, 30 The above mentioned 



related to the conventional ice cube tray, in that the 
baffle plates subdivide the water content into individual 
non-tight cells, thus permitting a gradual ingress or 
egress of the drain water between the adjacent cells. 



the wave action of the accumulated drain < 
thereby reducing the magnitude of the upsetting mo- 
ments of force created by the free surface effect of the 
fluid in motion, thereby providing a safer holding tank 



e the tapered neoprene stopper rings 91 or other 
able resilient material, and when forced into the park 
sewer receptors, a substantial degree of water tight in- 
tegrity is created. The coupling 87 is constructed of , , 

brass or other non-ferrous metals, in order to resist 35 for recreational vehicles and thelike 
damage to the standard tapered pipe threads 92. The 
coupling 87 will provide a water tight seal when en- 
gaged with like standard threads of the park sewer re- 
ceptors; however, in view of the varied sizes and dam- 
aged threads encountered in many parks, the threaded 
coupling 87 is not always satisfactory. The coupling 86 
is the least preferable, however, there are a few non- 
threaded horizontal park sewer receptors that will re- 
quire the above type coupling for some undetermined 
future 



flow will diminish 



The coupling 85 is the most preferred type in view of 
its quick plug in and out connection to the park sewer 
receptor, the anti-retraction feature, the water tight- 
ness and the close proximity to the grade level thereby 
providing a maximum drainage slope and accessibility 5 
to the preferred vertical sewer receptor, which has 
been approved by the State of California. 

The terminal cap 97 ( FIGS. 1 and 9) is provided with 
a neoprene O-ring 98 to effect a drip and odor proof 
seal when engaged to the distal end of the interchange- 
able coupling. The cap 97 is secured to the telescopic 
tube handle 79, by the lanyard 99. 

The coupling 87 is further provided with an annular 
lip 95 to receive the above mentioned terminal cap 97. 

Sink and Bath Drain Holding Tank Assembly 
Referring now to FIGS. 3 and 6, the sink and bath 
drain holding tank, comprises a double deck container 6 , 
constructed of fiber glass or other suitable material. ' 
The upper level consists of a bathtub 105 and the lower 
level consists of a drain holding tank 106. The tank 106 



Sink and Bath Drain Transfer Assembly . 
Referring now to FIGS. 2 and 3, the sink and bath 
drain transfer assembly, comprises a main drain line 
124 common to the holding tank drain line 121, lava- 
tory sink drain line 122 and the kitchen sink drain line 
123. When the vehicle is parked the cross connection 
valve 125 is manually opened by reach rod 126, permit- 
ting free communication of the sink and lavatory drains 
with the holding tank drains. The valve 125 is secured 



while traveling to isolate the holding tank 106 t< 
vent possible surging of the drain water into the sink 
and lavatory. 

It appears feasible to install vertical non-return valves 
in the drain lines 122 and 123, to prevent back surging 
in lieu of the manual cut out valve 125. 

The reach rods 29 and 126 previously mentioned are 
protected from damage by the vehicle bumper 32 and 
could be enclosed to prevent unauthorized use. 

When the vehicle is hooked up to a park sewer recep- 
tor, the accumulated sink and bath drains may be di- 
verted into the toilet holding tank drain line 25 through 
cut out valve 130 which is operated by reach rod 131 
located in locker 2 (see also FIG. 1) thence through the 
horizontal swing check valve 132, in turn through nip- 
ple 133, thence discharging into the elbow 27 of the 
toilet holding tank drain line assembly, as previously 
described. 

When the vehicle is parked at a campsite in which 
sewer hookups are not available, the accumulated 
drains may be diverted through the drain valve 135 
thereby controlling the flow of the drain water into a 
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n™i S th U 'f ma - 6 c , arryi "8 l ° 3 desi « nated dis - ventiona! locker, amid other entangled paraphernalia 

111 h ? m,nal C3P 136 ' S SeCUrCd t0 ,he ^transformingadirtydiscomfortingjobimoadean 

valve 135 when not in use to prevent unauthorized expeditious task 
draining. 

Potab.e Water Ho.ding Tank Assembly 5 ^ Tank ^ 

R P fprrino nnu, tn mr 1 ,i, .ui F, G- 1 1 illustrates a modified telescopic toilet hold- 

Tin ■ 8 . , ! ^ table Wat6r h ° Idlng in « tank drain assemb 'y instructed of ABS plastic or 

tank 140 is rectangular in plan and comprises an identi- other suitable material. The components having their 

cal baffle plate system w.th commensurate safety fea- counterparts in the first embodiment of the invention 

tures as previously described for the sink and bath 10 are identified by the same reference numerals and only 

dram holding tank 106 The exterior plating of the tank those features requiring a change of parts are identified 

140 ,s provided with the conventional filling and dis- by new reference numerals of the "200" series The 

charge pipe connect.ons. principal change jg jn ^ watef ^ structure rf ^ 

Electrical and Potable WJater Transfer Assembly telescopic tubes and their supporting vertical and hori- 

Referrino nnw to fh~<: i , a -> .u • u j . , 15 ZOntal rotatable elbows, which provide the required 

the I 8 r t ui a " d 2 J the m , board ends of nubility for alignment with the park receptor? and 

idVnnH trance t cable and the P° table water hose further provides for the proper gravitational draining 

rime 3! a s b?E r ' T ^ *° and St ° Wage f ° r travelin 8 » a 'ike manner descr b d in 

frame 31 as by clamps (not shown) to prevent total the first embodiment of the invention. The telescopic 

^ J« W ?h.Thl ?« reS ^ t,VC ,^ rying M7 20 tub e assembly T, comprises an elbow 200 with an inte- 

nrefor^H , ? , , and . boSe " 6 are _ resillent and S™' handle 201. The elbow 200 is secured to the distal 

preformed into helical coils which inherently bias end of the telescopic tube 202, which the latter in turn 

themselves into contracted states. The above arrange- is slidably engaged within the telescopic tube 203, the 

drawa? aid' llif rl'lT"," 8 ^ ^ „ la » er in *™ » slidab.y engaged within the supporting 

drawal and self-reco.l .nto the.r respective carrying 25 tube 204. The water tight integrity is achieved between 

tubes. The carrying tube cover doors 149 and 150 are the telescopic tubes by the means of a slidingly engaged 

a 8 Ir ,v d d • U The recesses 143 neoprene stop and guide ring 206 which isVecufed In 

and 14* it tr, t\ h Z °r:i ,ang , f tHe , 147 a " annUlar reC£SS 205 on the u P strea ™ ^d of the tele- 

and 148 to receive the cable 145 and hose 146 after a scopic tube 203. The ring 206 is provided with a coni- 

suffic.ent length has been withdrawn to reach the park 30 cal inlet 209> to mjnimize the res 4 tion of fl and 

electnc and water receptors. The doors 149 and 150 prevent the accumulation of waste particles. The ring 

are then closed and locked to retain the unused coils 206 fits snugly against the inner wall of tube 204 and 

within the carrying tubes which are not required for in conjunction with the periphera. grooves 207 and the 

that particular hookup. The above locking arrange- lands 208 provide a water tight means, permitting the 
ment provides an adjustable means to maintain ade- 35 extension and retraction of the tube 203 within the 

quale tension on the cable and hose to permit self- tube 204. A threaded terminal bushing 210 is secured 

support above the contaminated ground level. A lan- to the distal end of the tube 204. The bushing 210 is 

ZcmI uVinT v°r cu M th , e electr i cal plug of further provided with inte « rai st °p and s uide 21» 

the cable 145 to some of the older type park receptors. and 214. The extension of tube 203 is terminated when 

R , • , , A . , eA tne stop and guide ring 206 strikes the stationary stop 

Referring now to FIG. 10, the adapter 154 provides and guide ring 214, thereby providing suitable overlap 

a means to facilitate connecting and disconnecting the between the tubes 203 and 204 for mutual support The 

quick change coupling 144 attached to the distal end threaded end portion of ring 210 receives The hand 

of the hose 146 to the conventional park garden hose tightened ring nut 212, which in turn is provided with 

Va Ttf* ,a , tzA i j ' j an O-ring 213, which the latter in turn is seated against 

1 he adapter 154 comprises a standard garden type the stop and guide ring 21 1. An annular recess 215 is 

threaded female coupling 155, a hose gasket 156 and provided between the stop and guide rings 21 1 and 214 

the male portion 157 of the standard quick change cou- to reduce frictional contact with the slidably engaged 

plmg. The adapter 154 1 is further provided with finger tube 203. The hand tightened ring nut 212 is tightened 

tightening spokes 158 to facilitate tightening the when the tube 203 has been extended to the desired 

adapter to the park water valve. The adapter is further length thus insuring maximum water tight integrity 

provided with a retaining ring 159 which in turn is se- from any small quantity of water that may have leaked 

cured to the hose 146 by lanyard 160 to prevent loss. past the stop and guide ring 206. The stop and guide 

The above adapter will be required until national stan- rings 206, 211 and 214 further provide support and 
dard.zat.on of the park water valves are provided with 55 concentric guidance for the tube 203. 

the male portion of the quick change coupling. The An identical water tight sealing assembly as de- 

conventional preceded nylon air hose 146 and its at- scribed above is installed between the telescopic tubes 

tached quick change coupling 144 are readily adapt- 202 and 203, but are not described or illustrated in the 
dft^°thP fr™ a recr ^ ,,onal ^ ehide I Wi " er hos e- »'n «i- 60 interest of brevity. If and when the standardization of 

dition the female portion of the quick change coupling the park sewer inlets become more exacting only one 

serves as a non-return check valve to retain the water telescopic section may be required in lieu of the two 

pressure in the vehicles potable water system when dis- sections mentioned above 

connected from the male portion of the adapter 154. The supporting tube 204 is secured to the threaded 

The foregoing electrical and water transfer assembly end of the elbow 220 and made water tight by O-rine 

eliminates the need to disconnect the water hose from 221 or other suitable gasket material. The elbow 220 

the vehicle water system, and further to preclude the is rotatably engaged to nipple 223 and secured thereto 

need to wash, tie and stow the cable and hose in a con- by the retaining bolt 224. The distal end of the bolt 224 



Appellant's Brief EFS filed 10/24/2007 



Page 87 of 303 



APPLICATION NO. 10/693719 



3,811 

11 

rotates within the annular groove 225 of the nipple 
223. A water tight seal is provided between the rotat- 
able elbow 220 and the fixed nipple 223 by the means 
of a pair of O-rings 227, thus permitting the elbow 220 
and the attached telescopic tube assembly, to rotate 5 
horizontally about the fulcra nipple 223, for appropri- 
ate alignment with the park receptor. The nipple 223 
is secured to the elbow 230, which in turn is secured to 
the nipple 231 (partially shown) in an identical manner 
as previously described for the rotatable end of the in 
elbow 220. The vertical rotation of elbow 230 about its 
fulcra nipple 231, enables the telescopic tube assembly 
to be transited from the draining to the stowage posi- 
tion as previously described in the first embodiment of 
this invention. The nipple 231 is secured to the elbow [5 
232 which in turn is secured to the nipple 233 which 
the later in turn is supported by bracket 234. The 
bracket 234 should be secured to nipple 231, however 
for purposes of clarity it is attached to the nipple 233. 
The bracket 234 is secured to the vehicle frame 31. 20 
The nipple 233 is secured to the elbow 27, which in 
turn houses the water wash down jet assembly J as pre- 
viously described in the first embodiment of this inven- 
tion. 

The above arrangement facilitates handling, connect- 25 
ing, disconnecting, draining, washing and stowing of 
the toilet holding tank drain transfer assembly, in addi- 
tion it further provides for adequate water tight integ- 
rity, supported drain incline and the flexibility required 
to achieve its prescribed function. In the event that fu- 30 
ture standardization may require the recreational vehi- 
cle toilet drain line to be threadedly engaged to a park 
receptor, comprising a 90° elbow, connected to a verti- 
cal sewer stand pipe, the necessary provisions have 
been made in this invention to modify the terminal cou- 35 
pling as provided for in FIG. 12, comprising a threaded 
ball socket 233, secured to the distal end of the tele- 
scopic tube 202. The hand tightening nut 234, is 
threadedly engaged to the ball socket 233. An O-ring 
235 is secured within an annular recess in the ball 40 
socket 233, to effect water tight integrity between the 
socket and the ball 236 when compressed by the ring 
nut 234. Integral with the hollow ball 236 is a hollow 
shaft 237, the latter in turn is externally provided with 
the hand tightening grooves 238 and standard pipe 45 
threads 239 for engagement to the park threaded elbow 
receptor. 

In the event that standardization should turn toward 
a vertical park sewer receptor, requiring a threaded 
connection, the elbow 200, previously described, could 50 
be mutually modified to receive the above mentioned 
ball socket 233, in order to vertically orient the axis of 
the ball shaft 237 for engagement of its threaded end 
portion 239 to the vertical park sewer receptor. 

Modified Jet Assembly 55 
FIG. 13 illustrates a modified water wash down jet 
assembly. The components having their counterparts in 
the first described embodiment of the invention are 
identified by the same reference numerals and only 60 
those features requiring a change of parts are identified 
by new numerals of the "300" series. The principal 
change is that the combination jet and non-return valve 
301, is a substitution for the swing check valve 49, the 
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diffuser ball 36 and the strainer plate 37. The valve 301 
is shown in the open position, as caused by the exertion 
of the wash-water pressure. The valve 301 is provided 
with the tangential orifices 302 and a diffuser cone 303 
which impart a whirling motion to the water wash spray 
cone. The valve 301 is slidably engaged with the valve 
body 304, which has a conical outlet that provides a 
seat for the diffuser cone 303. When the potable water 
cut out valve 46 is secured, the valve 301, will be auto- 
matically urged into a closed position by the coil spring 
305, thus preventing the entry of waste particles into 
the jet orifices 302. 

Although two exemplary embodiments and modifica- 
tions of the invention have been disclosed herein for 
purposes of illustration, it will be understood that vari- 
ous other changes, modifications and substitutions may 
be incorporated without departing from the spirit of the 
invention as defined by the claims which follow. 

I claim as my invention: 

1. In a tank draining system, the combination of: 

a. a tank having a drain; 

b. telescoping conduit means; 

c. swivel means mounting said conduit means for 
swiveling movement relative to said drain; 

d. said swivel means including a swivel plate fixed rel- 
ative to said tank, and a swivel bracket pivotally 
connected to said swivel plate for pivotal move- 
ment about a vertical axis; 

e. said swivel means further including hinge means 
fixedly connected to said conduit means and pivot- 
ally connected to said swivel bracket for pivotal 
movement about a horizontal axis perpendicular to 
and intersecting said vertical axis; and 

f. an extensible and contractible hose in said conduit 
means and connected at one end to said drain. 

2. A tank draining system according to claim 1 in- 
cluding means for injecting a flushing liquid into said 

3. In a tank draining system, the combination of: 

a. a tank having a drain; 

b. telescoping conduit means connected to said 

c. swivel means mounting said telescoping conduit 
means for swiveling movement relative to said 

d. an extensible and self-contractible helical hose 
within said telescoping conduit means; 

e. said hose being connected at one end to said drain; 

f. said hose having connected to its other end a fitting 
detachably connected to the outer end of said tele- 
scoping conduit means, whereby said fitting may be 
detached from said telescoping conduit means to 
permit extension of said hose and withdrawal of 
said hose from said conduit means; and 

g. said hose embodying self-contracting means bias- 
ing it into said telescoping conduit means, whereby 
said hose will retract itself into said telescoping 
conduit means upon being withdrawn therefrom 
and released. 

4. A tank draining system according to claim 3 in- 
cluding means for injecting a flushing liquid into said 
drain. 
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[57] ABSTRACT 
A feed control apparatus for use in conjunction with a 
plumbing tool of the type used for cleaning and re- 
moving obstructions from drain pipes in which an 
elongated coiled spring wire, or plumber's snake, is 
advanced through the pipe and rotated. The feed con- 
trol apparatus includes a novel combination snake 
feed and chucking device which supports the rotating 
snake at all times and automatically controls the rate 
of feed of the snake through the pipe in accordance 
with the resistance encountered. Upon the snake en- 
countering a blockage in the pipe which results in 
torque buildup in the snake, the rate of feed will be 
automatically slowed to permit the snake to work its 
way past the obstruction. If the blockage cannot be 
penetrated so as to permit further advance of the 
snake, the rate of feed will automatically be reduced 
to zero, thereby preventing damage to the equipment 
or possible injury to the operator. 

16 Claims, 8 Drawing Figures 
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SPRING FEED DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention has to do generally with plumbers 
tools used for cleaning and removing obstructions from 
drain pipes and utilizing an elongated member in the 
form of a coiled spring wire, known as a plumbers 
snake, which is advanced through the pipe and rotated. 
Vlore particularly, the invention relates to the provision 
of a novel, automatic feed device which will accommo- 
date springs or snakes of various diameters, will accom- 
modate distortions in the spring and will automatically 
vary the rate of axial feed of the spring relative to the 
impedance encountered by '.he spring as it advances 
through the pipe. 

2. Discussion of the Prior Art 

Spring type plumbers snakes are ordinarily housed in 
a drum or container having a conoidal wall through 
which the spring or snake is fed and retracted axially of 
itself as the container is rotated to cause rotation of the 
spring. In c. nventional tools having power-operated 
spring advancing and retracting means, the feed mech- 
anism typically includes a jaw in the form of a seg- 
mented nut. or the like, through which the spring is fed 
by rotating it so that, in effect, the spring is threaded 
through the jaw. Since the jaw is stationary, the rate of 
feed of the spring or snake is entirely dependent upon 
its speed of rotation. Further, the stationary jaw cannot 
accommodate irregularities in the spring such as kinks, 
couplings and the like and if such irregularities are en- 
countered, serious damage to the equipment can result. 
Also, should the spring or snake encounter a restriction 
within the pipe which it cannot immediately penetrate, 
the driving torque will build up against the stationary 
jaw causing the snake to kink and frequently break, 
thereby creating a significant safety hazard. 

Various attempts have been made in the past to de- 
sign a snake feed device which would permit the opera- 
tor to quickly stop the feed should a blockage be en- 
countered within the pipe. Among the most successful 
of these prior art devices are the devices invented by 
Hunt, et al., and described in U.S. Pat. Nos. 2,769,191, 
3,224,024 and 3,499,782. These devices, while clearly 
superior to similar units on the market, nevertheless 
have the drawback that the feed jaws cannot accommo- 
date any appreciable distortion in the spring and the 
feed of the spring is controlled entirely by the operator. 
Unless the operator is continuously alert to any indica- 
tion of impedance to forward feed of the spring within 
the pipe, and quickly responds by stopping the feed, the 
buildup of driving torque can cause serious damage to 
the equipment and possibly injure the operator as well. 

The novel construction of the device of the present 
invention solves the aforementioned problems by pro- 
viding a novel spring loaded combination snake feed 
and chucking device which can readily accommodate 
distortions or couplings in the snake and additionally 
automatically regulates the rate of feed of the snake 
from zero to approximately 12 feet per minute depend- 
ing upon the impedance encountered by the snake. For 
example, upon encountering a blockage in the pipe 
which results in a torque buildup in the snake and an 
impedance to further forward feed, the rate of feed will 
be automatically slowed to permit the snake to work its 
way past the obstruction. If the blockage is such that 
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the snake cannot penetrate it, the impedance to for- 
ward movement of the snake is immediately sensed by 
the feed device and the rate of feed is instantly reduced 
to zero without any corrective action being required of 

5 the opeiato: . hi tiiis way, the safety of the operator is 
assured and damage to the snake or to other parts of 
the equipment is prevented. 

In addition to the patents to Hunt, et al., previously 
identified, applicant is aware of the prior art patent to 

10 Turnbaugh, U.S. Pat. No. 2,600,707, which is clearly 
distinguishable from the present invention. 

SUMMARY OF THE INVENTION 
It is a primary object of the present invention to pro- 

15 vide a plumbing tool of the type which uses an elon- 
gated coiled spring wire, or snake which is rotated and 
fed into drain pipes and the like, in which there is pro- 
vided a novel spring loaded combination chucking and 
snake feed mechanism which continuously supports the 

20 rotating snake and which, during the feed mode, auto- 
matically controls the rate of feed of the snake into the 
pipe in accordance with the degree of impedance en- 
countered by the snake as it is fed into the pipe. 
It is anofher object of the present invention to pro- 

25 vide a device of the aforementioned character in which 
the feed mechanism automatically adjusts to various 
coiled spring, or snake, diameters and to widely varying 
conditions of snake distortion. 
It is another object of the invention to provide a tool 

30 of the class described in which the feed mechanism can 
function as a chucking device to rotatably support the 
snake during a dwelling mode, i.e., at zero feed, and 

can be expedi:iou-;l\ activated to a feed mode whereby 
the snake can be controllably fed in a forward or re- 

35 verse axial direction relative to the feed mechanism. 
It is still another object of the invention to provide a 
device of the aforementioned character in which the 
feed mechanism includes snake engaging elements 
movable into and out of driving engagement with the 

40 snake and further includes a biasing mechanism for 
yieldably urging the snake engaging elements into driv- 
ing engagement with the snake which is so constructed 
and arranged as to permit the elements to move out of 
driving engagement with the snake in response to 

45 forces opposing feeding of the snake axially of itself. 
It is a further object of the invention to provide a de- 
vice as described in the preceding paragraph in which 
the biasing mechanism is adjustable so that the force 
exerted thereby to hold the snake engaging elements in 
driving engagement with the snake may be controllably 
varied. 

More particularly, it is an object of the invention to 
provide a novel feed mechanism embodying a plurality 

^ of arcuntely spaced radially movable rotating feed rol- 
lers which can be moved into and out of driving en- 
gagement with the rotating snake. The mechanism is 
constructed so that when the feed rollers are in engage- 
ment with the snake, the entire assembly can function 

6 q as a chucking device and rotate with the snake. Alter- 
natively, the rotation of the mechanism can be stopped, 
thereby causing the feed rollers to rotate in an opposite 
direction relative to the rotation of the snake. Because 
the feed rollers rotate relative to the snake and because 
they are constructed with specially configured helical 
grooves about their periphery, the snake will be fed at 
a significantly advanced rate of speed as compared with 
a standard stationary jaw type device. 
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It is still another object of the invention to provide a tightly coiled spring wire or cable. The housing 14 has 
device as described in the preceding paragraph in mounted thereon a reversible electric motor 18 which 
which the feed rollers of the feed mechanism arc mov- i< used for rotating the housing and the coiled spring or 
able radially outwardly relative to the snake against the snake encased therein, cither in a clockwise or counter- 
urging of a biasing means operatively coupled with the 5 clockwise direction. The housing and the motor are 
feed mechanism and adapted to normally urge the rol- mounted on a wheeled cart 20 for ease of transport and 
lers into engagement with the snake. This unique con- are interconnected in a conventional manner to permit 
struction permits the feed mechanism to automatically controlled rotation of the housing. Snake housing 14 is 
sense ami ctfct-tivttlx accommodate torque buildup and provided with an opening 22 which is concentric with 
distortions of the snake. 10 the axis of rotation of the housing and through which 

It is a further object of the invention to provide a the rotating coiled spring 16 may be fed. 

novel, low-cost, lightweight, continuous chucking, au- The automatic feed control apparatus of the inven- 

tomatic feed apparatus which is relatively simple in de- lion, generally indicated by the numeral 24, is located 

sign, can be readily attached to tools presently on the forwardly of the snake housing and, as shown in FIG 
market, and is extremely durable and reliable in opera- 15 2, is affixed to a bracket 26 on cart 20 by means of 

tion. threaded studs 28. 

In summary, these and other objects of the invention Turning now particularly to FIGS. 2, 3 and 4, the 

can be accomplished by a feed control apparatus for feed control apparatus of the invention can be seen to 

use with plumbing tools of the type having an elongated include a transmission housing 30 having a forward 
coiled spring wire or plumbers snake and a mechanism 20 cover plate 32. The housing and cover plate, which are 

for rotating the snake about its longitudinal axis com- removably interconnected by threaded connectors or 

prising a snake engaging subassembly movable into and the like, may be constructed of a durable metal or plas- 

out of driving engagement with the snake, an operating tic material and are provided with an axial passageway 

subassembly operably coupled with a snake engaging 34coaxially disposed with respect to opening 22 in the 
subassembly for moving the snake engaging subasscm- 2 - s snake housing 14. 

bly into driving engagement with the snake, and a bias- A first means, which functions as a combination 
ing subassembly operably coupled with the operating chucking and feed mechanism, is generally designated 
subassembly for yieldably urging the operating subas- by the numeral 36. First means 36 is rotatably carried 
sembly into driving engagement with the snake. The bi- by housing 30 and is adapted to supportably engage the 
asing subassembly is so constructed and arranged as to 30 rotating snake 16. In the embodiment of the invention 
permit the snake engaging subassembly to move out of illustrated in the drawings, means 36 comprises a snake 
driving engagement u ith tac snake in response to engaging means movable into and out of operable en- 
forces opposing feeding of the snake axially of itself. gagement with the snake for supporting the rotating 

BRIEF DESCRIPTION OF THE DRAWINGS 35 sn f f h duri "g the dwe11 mode and for controllably feed- 
J -' ing the snake in an axial direction during the feed 
FIG. 1 is a side elevational view of the plumbing tool mode, and support means for carrying the snake engag- 
of the invention including the automatic plumbers ing means rotatably within housing 30. The snake en- 
snake feed control device. gaging means is provided with an axial passageway 38 
FIG. 2 is a slightly enlarged view taken along lines concentric with passageway 34 for reception of the 
2—2 of FIG. 1 showing the plumbers snake feed con- 40 snake 16 and includes a plurality of arcuately spaced 
trol device of the invention. radially movable segments 40 disposed in slidable en- 
FIG. 3, taken along lines 3—3 of FIG. 2, is a greatly gagement with a rear, generally circular shaped, sup- 
enlarged cross-sectional view of the feed control device port plate 42 which plate forms a portion of the support 
of the invention as it appears at rest. means of first means 36. 

FIG. 4 is a cross-sectional view taken along lines 4—4 5 As best seen by referring to FIGS. 3 and 6, each seg- 

of FIG. 3 partly broken away to show internal construe- ment 40 of the snake engaging means is provided with 

tion. The phantom lines in FIG. 4 illustrate the position a concave cavity portion 44 adapted to accommodate 

of the control lever of the feed control device when the a snake driving means depicted here in the form of spe- 

device has been actuated. dally configured feed rollers 46. Each feed roller is 

FIG. 5 is a cross-sectional view similar to FIG. 3, but _ generally cylindrical in shape and has a plurality of heli- 

showing the appearance of the parts of the device after cal grooves formed on its outer periphery which are 

it has been actuated to bring the feed rollers thereof adapted to matably engage the coils of the coiled spring 

into operable engagement with the rotating snake. wire or snake. As shown in FIG. 3, each feed roller 46 

FIG. 6 is a cross-sectional view taken along lines 6—6 5$ is provided with bushings 47 and is rotatably mounted 

of FIG. 5. on an axle member 48 which, in turn, is rotatably sup- 

FIG 7 is a cross-sectional view taken along lines 7—7 ported in coaxial bores 50 formed in each segment 40. 

of FIG. 5, but shown with the stop lever in its actuated, Axle member 48 has an enlarged diameter head 52 at 

or downward, position. one end and a keeper ring 53 near its opposite end. 

FIG. 8 is a cross-sectional view taken along lines 8— 8 6Q Keeper ring 53 serves to locate the axle longitudinally 

of FIG 6. of the segment 40. 

Each segment 40 along with its rotatably mounted 
feed roller 46 is supported within housing 30 by a sup- 
port means shown here as comprising, in addition to 
Referring to the drawings, FIG. 1 shows the plumbing 65 the previously mentioned rear support plate 42, a gen- 
tool of the invention generally designated by the nu- erally circular forward support plate 54 carried by a ro- 
meral 12. The tool includes a snake housing 14 in tating spindle member 56 and a generally circular intcr- 
which may be coiled a plumbers snake 16, shown as a mediate or spacer plate 58. Spacer plate 58 is provided 
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with a plurality of radially outwardly extending slots 59, 
the purpose of which will be discussed shortly. Pro- 
vided within bearing ways 60 formed in cover plate 32 
are roller bearings 62 adapted to rotatably support the 
spindle member 56. Spindle member 56 has an inside 
diameter slightly larger than snake 16, an outside diam- 
eter slightly smaller than the axial passageway 64 
formed in cover plate 32 and is held in position within 
passageway 64 by a ring member 66. Plates 42, 54 and 
58 are suitably interconnected together by rivets or the 
like and cooperate to operatively support segments 40 
so that the entire assembly thus formed can rotate 
freely about the longitudinal axis of housing 32. 

As shown in FIG. 3, when the feed means is assem- 
bled together, the enlarged diameter head portion 52 
of each axle member 48 is disposed between forward 
support plate 54 and the rearward support plate 42 and 
within slots 59 formed in the spacer plate 58. 

Referring to FIG. 7, which is a view more clearly il- 
lustrating the configuration of support plate 42, it can 
be seen that each axle member 48 of the feed means 
protrudes through a guide slot 68 formed in support 
plate 42. The guide slots 68 in plate 42 extend out- 
wardly from the longitudinal axis of the assembly in the 
same manner as the slots 59 formed in spacer plate 58, 
but have a width only slightly larger than the diameter 
of the axle 48 and somewhat smaller than the diameter 
of the head portion 52. With this construction it can be 
seen that when keeper rings 53 arc in place on axles 48, 
the radially extending forward faces of segments 40 are 
held in slidable engagement with the rearwardly facing 
surface of support plate 42. Because of the spacing be- 
tween the support plates and due to the configuration 
of the slots 68, which act as guides to the axles 48, each 
segment 40 is free to move radially inwardly and out- 
wardly relative to the snake 16. In this way, the feed 
rollers 46 carried by segments 40, may be selectively 
moved into and out of operative engagement with the 
snake 16. 

Referring now to FIG. 6, it can be seen that the snake 
engaging means also includes a first biasing means, 
shown here in the form of coil springs 70, disposed be- 
tween segments 40, which biasing means is provided 
for yieldably resisting inward radial movement of seg- 
ments 40 so as to normally hold the feed rollers 46 out 
of engagement with the snake in the manner shown in 
FIG. 3. To bring the feed rollers 46 into operative en- 
gagement with the snake 16, it is necessary to move 
segments 40 radially inwardly against the urging of the 
first biasing means. This is accomplished by a second 
or operating means generally designated by the nu- 
meral 74. Second means 74, which is operatively cou- 
pled with first means 30, comprises interengaging 
means 76 rotatably carried within housing 30 and mov- 
able into mating engagement with first means 36 for 
moving the snake engaging means of the first means 
into operative engagement with the snake 16. As best 
seen in FIG. 4, second means 74 also includes a control 
means 77 cooperatively associated with housing 30 for 
operating interengaging means 76. 

In the form of the invention shown in the drawings, 
interengaging means 76 includes a generally conical 
shaped member 78 (FIG. 3) which is rotatably carried 
within housing 30 by a rotating spindle member 80. 
Provided within a ring shaped loading member 82 
which is carried within housing 30 and which forms a 
part of control means 77 are bearing ways 84 adapted 
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to carry roller bearings 86 which function to rotatably 
support spindle member 80. As illustrated in FIG. 5, 
loading ring 82 is movable longitudinally of housing 30 
by means of a control rod assembly 88 which, in this 

5 embodiment of the invention, also forms a part of con- 
trol means 77. 

Referring to FIGS. 2 and 4, control rod assembly 88 
can he seen to comprise a control rod 90 threadably 
connected to loading ring 82 and extending radially 

10 outwardly from housing 30. Control rod 90 is movable 
with respect to housing 30 along a prescribed arcuate 
path defined by a curved slot 92 (FIG. 2) formed in 
housing 30. Because of the shape of slot 92, movement 
of control rod 90 within slot 92 results in the movement 

15 of loading ring 82 forwardly and rearwardly within 
housing 30. Control rod assembly 88 also includes a 
sleeve member 94 (FIG. 4), a biasing spring 96 and a 
spherically shaped handle element 98 affixed to control 
rod 90. When the control rod assembly is in the locked 

20 position, as shown by the solid lines in FIG. 4, the lower 
end of sleeve 94 is closely received within a cylindri- 
cally shaped opening 93 which is formed in housing 30 
at one extremity of slot 92. To enable the control rod 
to be moved into the position shown by the phantom 

25 lines in FIG. 4, which in turn moves the loading ring 82 
forwardly of housing 30, the sleeve 94 must be raised 
against the urging of spring 96 until it clears spring 93. 
A threaded set screw 97 is threadably connected to 
loading ring 82 at a location diametrically opposed to 

30 rod 90. Set screw 97 is adapted to move within a sec- 
ond slot 99 formed in housing 30 and serves to hold the 
control assembly in proper alignment so as to prevent 
cocking and possible binding of control rod 90 in slot 
92. 

35 As illustrated in FIGS. 3 and 5, segments 40 of first 
means 36 cooperate to form a generally frustoconical 
shape having inwardly sloping sides 100 adapted to 
mate with the inner surfaces of members 78 of second 
means 74. With this construction, when the control rod 

40 assembly is released from its locked position and load- 
ing ring 82 is moved forwardly or to the left of housing 
30 to the position shown in FIG. 5, segments 40 will in 
turn be moved radially inwardly due to the camming 
action of member 78. As shown in FIG. 5, this will re- 
sult in rollers 46 moving into operable engagement with 
the snake or coil spring 16. With the device in the con- 
figuration shown in FIG. 5, and with the snake 16 rotat- 
ing about its longitudinal axis, interengaging means 76, 

50 along with first or chucking means 36, will rotate freely 
about the longitudinal axis of housing 30. In this mode 
of operation, called the dwell mode, the snake 16 is 
held in a chucking relationship and will move neither 
forwardly nor rearwardly with respect to housing 30. 

55 An important feature of the present invention is the 
provision of a second biasing means cooperatively cou- 
pled with the first and second means 36 and 74 for nor- 
mally holding the snake engaging means in driving or 
feeding engagement with the snake. In the form of the 

60 invention shown in the drawings, the second biasing 
means comprises a conically shaped coil spring 102. As 
will presently become clear, the second biasing means 
is responsive to forces resisting feeding of the snake so 
as to permit the snake engaging means to move out of 

65 normal driving engagement with the snake in response 
to such forces. As illustrated in FIGS. 3 and 5, the sec- 
ond biasing means or spring 102 is constructed and ar- 
ranged so as to continuously urge conical member 78 
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of second means 74 into operable engagement with cause the feed rollers 46 to start to rotate in a direction 

segments 40 of first means 36. In this way, the rollers opposite the direction of rotation of the snake and, due 

46 of the snake engaging means are continuously, but to the novel configuration of the helically grooved rol- 

yieldably, urged into frictional driving engagement with lers, will cause the snake to be fed axially of itself at a 



snake 16. 5 rate proportional to the speed of rotation of the si 

The second biasing means of the invention also in- Turning to FIG. 8, it can be seen that the rollers 46 
eludes an adjustment means for adjusting the loading of are mounted within segments 40 at a slight angle of an 
the second biasing means or spring 102. As shown in order of 7° relative to the longitudinal axis of the snake. 
FIG. 3, in this form of the invention the adjustment As is fully described in U.S. Pat. No. 3,224,024, issued 
means includes an adjusting ring 104 which is slidably 10 to Hunt, this novel configuration, along with the unique 
received within the axial passageway 34 formed in design of the helical grooves or channels formed 
housing 30. Ring 1 04 has a shank portion ! 05 and a ra- around the periphery of the rollers, causes the snake to 
dially extending flange portion 106 at its left or forward be fed at a rate several times faster than is possible with 
extremity which normally engages the end wall 108 of conventional tools embodying stationary feeding jaws, 
housing 30. This flange portion is provided with a plu- 15 nPFPATinw 
rality of arcuately spaced holes 110 adapted to receive OPERATION 
a locking pin member 112 carried by end wall 108 and With the apparatus of the invention assembled as 
extending a short distance into housing 30. As shown shown in FIGS. 1, 2 and 3, and with the end of the 
in FIG. 3, one extremity of spring 102 is connected to coiled spring or snake 16 inserted into the pipe to be 
loading ring 82 and the other end is connected to ad- 20 cleaned, cleanout operations can be commenced. By 
justing ring 104. The shank portion 105 of ring 104 ex- activating motor 18, snake housing 14 along with snake 
tends rearwardly from housing 30 and is provided with 16 can be caused to rotate in a clockwise direction. To 
a plurality of openings 1 14 adapted to receive a tool move the snake engaging means of first means 36 into 
such as a spanner wrench or the like for turning ring chucking engagement with the snake, the control rod 
104. To adjust the torque load on spring 102, ring 104 25 assembly 88 of control means 77 is moved from the po- 
is forced inwardly into the housing a sufficient distance sition illustrated by the solid lines of FIG. 4 into the po- 
to clear the end of pin 1 12 and is then turned so as to sition shown by the phantom lines. This is done by lift- 
either coil or uncoil spring 102. When the desired ing up on sleeve 94 against the urging of spring 96 until 
spring loading is achieved, inward pressure on ring 104 the lower end of the sleeve clears opening 93 formed 
is relieved and the ring is turned slightly until the end 30 in housing 30. Once the lower end of sleeve 94 clears 
of pin 112 falls into the nearest opening 110 formed in opening 93, the second biasing means or spring 102, 
flange 106 of ring 104. It is to be understood that the which is coiled as shown in FIG. 3, will urge loading 
greater the loading on the spring, the greater will be the ring 82 forwardly of housing 30 into the position shown 
resistance to rearward movement of interengaging in FIG. 5. This, in turn, causes the control rod 90 which 
means within housing 30. Stated another way, the 35 is threadably connected to ring 82 to move forwardly 
greater the loading on spring 102, the greater will be of housing 30 within slot 92. Forward movement of ring 
the camming pressure exerted by cone member 78 82 also causes conically shaped element 78 of interen- 
against segments 40 and the greater will be the resul- gaging means 76 to move forwardly of housing 30 in 
tant gripping pressure exerted by rollers 46 against the operative engagement with the sloping walls 100 of seg- 
coiled spring or snake 16. 40 ments 40 of first means 36, thereby camming the seg- 
Referring now to FIGS. 6 and 7, the stop means or ments 40 inwardly against the urging of the first biasing 
feed control means of the invention is generally desig- means or springs 70 (FIG. 6). When the components of 
natcd by the numeral 116. The purpose of the stop the drive control mechanism reach the position shown 
means is to permit the operator to stop the rotation of in FIGS. 5 and 6 of the drawings, rollers 46 of the snake 
first means 36 and thereby cause the snake 16 to be fed engaging means will be urged into gripping engagement 
forwardly or rearwardly of the housing depending upon with the rotating snake 16 and the entire assembly 
the direction of rotation of the motor 18. As best seen comprising First means 36 and interengaging means 76 
in FIG. 7, in this form of the invention the stop means of second means 74 will be caused to rotate on roller 
116 comprises a lever arm 118 pivotally connected to bearings 62 and 86 about the longitudinal axis of hous- 
housing 30 by means of a pivot pin 120. A piston 122 ing 30. The unit is now in the dwell mode with snake 
is connected to lever arm 118 and is adapted to be 16 being supported in a chucking relationship by rollers 
moved within a bore 124 formed in housing 30 and 46. 

cover plate 32 into and out of braking engagement with To move the unit into a feed mode so as to feed the 
first means 36 upon corresponding upward and down- 55 coiled spring or snake axially of itself into the pipe to 
ward movement of lever arm 1 18. A spring 126 is inter- be cleaned, the stop or feed control means of the inven- 
posed between arm 118 and housing 30 to normally tion must be activated. This is accomplished by the op- 
hold the lower arm in an upward position. erator pushing down on feed control lever 118 so as to 
When the lever arm is in its normal upward position, cause piston 122 to move into engagement with the 
as shown in FIG. 6, and the feed rollers 46 are in en- 60 support means or supporting rings 42, 54 and 58, as 
gagement with the rotating snake 16, first means 36, shown in FIG. 7, with sufficient force to stop the rota- 
along with interengaging means 76, are free to rotate tion of first means 36 and interengaging means 76. 
within housing 30. The tool is now in the dwell or When the rotation of these subassemblies is stopped, 
chucking mode. When the lever arm 118 is moved the rotation of snake 16 will cause rollers 46 to rotate 
downwardly into the position shown in FIG. 7, piston 65 relative to segments 40 about axles 48 in a direction op- 
122 is moved into frictional engagement with the sup- posite to the direction of rotation of the snake. As pre- 
port ring assembly of first means 36 causing the first yiously discussed, due to the novel design of the helical 
means to stop rotating within housing 30. This will grooves formed about the periphery of the rollers 46, 
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the snake will he fed forwardly of housing 30 at a rate 
of speed proportional to the speed of rotation of the 

So long as the feed control lever is held down so as 
to preclude rotation of the chucking assembly or first 5 
means 36 and so long as the snake can move forwardly 
within the pipe without encountering significant imped- 
ance to such forward movement, the snake will feed 
into the pipe at a generally uniform rate of speed. Be- 
cause of the novel design of the mechanism, the feed 10 
control apparatus can accommodate deformations in 
the snake such as kinks or couplings without endanger- 
ing either the equipment or the operator. Referring to 
FIG. 5 and assuming piston 122 is depressed so as to 
place the device in the feed mode, it can be seen that 15 
any kink, coupling or other deformation in the snake 
encountered by the feed rollers 46 will generate a force 
vector tending to move the rollers radially outwardly. 
This force vector, in turn, is transmitted to the sloping 
inner walls of conically shaped clement 78 of interen- 20 
gaging means 76 where it will be translated into a force 
vector tending to move loading ring 82 axially rcar- 
wardly of housing 30 against the urging of the second 
r spring 102. When this force vector 



.ufficie 



allude 



: the 



. 25 



tance of spring 102, the entire second means 74 will be 
moved rearwardly of housing 30. The control rod as- 
sembly 88 will move in a counterclockwise direction, 
as viewed in FIG. 4, and the snake engaging means will 
move toward the configuration shown in FIG. 3. This 30 
separation of the rollers 46 will, of course, permit the 
deformation in the spring to pass. Once the deforma- 
tion has passed, the second biasing means or spring 102 
will again urge the interengaging means forwardly of 
the housing, thereby camming the rollers 46 into grip- 35 
ping engagement with the coiled spring and causing the 
spring to be threaded forwardly relative to the rollers. 

The ability of the snake engaging means to automati- 
cally move into and out of engagement with the snake 
against the urging of the second biasing means in the 40 
manner just discussed also constitutes an important 
safety feature of the invention. For example, in the 
eventuality that the snake encounters a blockage in the 
pipe which impedes its forward movement, unless the 
forward speed of the snake can be instantaneously 
slowed, or in some instances completely stopped, the 
equipment can be seriously damaged and the operator 
exposed to risk of significant injury. Because of the 
novel and unique arrangement of the feed control de- 
vice of the present invention, however, the rate of feed 
of the snake in such eventualities is automatically con- 
trolled and the possibility of damage to the equipment 
or injury to the operator is effectively eliminated. 

Again referring to FIG. 5, and assuming the device 5J 
has been placed into the feed mode by depressing pis- 
ton 122, it can be seen that spring 102 imparts an axial 
force to conically shaped member 78 through ring 82. 
This force is translated into a radial force vector caus- 
ing inward movement of segments 40 and, in turn, 60 
causing rollers 46 to move into gripping engagement 
with snake 16. When the snake is feeding normally at 
a rate of on the order of 1 2 feet per minute, the rollers 
are held in normal frictional driving engagement with 
the rotating snake by the urging of spring 102. How- 6J 
ever, when the snake encounters an impedance to for- 
ward movement, such impedance is instantaneously 
sensed by the snake engaging means in the form of a 



force vector opposing forward feed of the snake. Be- 
cause of the novel design of the helically-grooved rol- 
lers, this force vector is translated into a radial force 
vector tending to move the rollers radially outwardly in 
opposition to the force exerted by spring 102. This ra- 
dial force vector causes the rollers to grip the snake 
with less force and, therefore, permits slippage between 
the rollers and the snake, which in turn, results in a de- 
creased rate of feed of the snake proportional to the 
impedance encountered. If the blockage within the 
pipe is so severe that the snake cannot work its way 
past the obstruction and further forward, feed of the 
snake becomes impossible. The resultant rearwardly 
directed force vector will simply cause the rollers to au- 
tomatically move radially outwardly in a repetitive ra- 
cheting-like manner with the helical grooves, in effect, 
jumping over the coils formed in the spring. In this way 
the forward feed of the snake is immediately and auto- 
matically reduced to zero. The operator can then re- 
verse the motor so that the snake can be safely with- 
drawn from the pipe by the resultant reversed rotation 
of the rollers 46. 

A further safeguard is also inherent in the construc- 
tion of the stop means itself. For example, if torque 
conditions become extreme, a slippage between the 
piston 122 and surfaces 54, 58 and 42 will result per- 
mitting the assemblage to rotate within the housing 
thereby reducing the feed rate. 

Additionally, the operator can, of course, at any time 
release the feed lever 1 18 at any visual sign of extreme 
torque conditions, thus instantly returning the feed rate 
to zero and returning the grooved rollers to a grip ac- 
tion on the coiled spring. 

If slippage of the rollers relative to the snake is 
greater than desired, the loading on spring 102 can be 
increased by means of the loading adjusting mechanism 
in the manner previously described. Increased loading 
on the spring will, of course, cause the rollers 46 to he 
urged against the snake with greater force and the op- 
posing vertical force vector generated by impedance to 
forward movement of the snake must be of greater 
magnitude to affect radially outward movement of the 
rollers and concomitant slippage between the rollers 
and the snake. 

By automatically controlling the feed of the snake in 
proportion to the impedance encountered by the snake 
within the pipe, the cleaning efficiency of the tool is sig- 
nificantly enhanced, damage to the snake due to exces- 
sive torque buildup within the snake is avoided, and, 
most importantly, the operator is fully protected from 
serious injuries which can be caused by the highly dan- 
gerous whipping action of broken or overstressed coil 
spring snakes. 

I claim: 

1. A plumbing tool for use in cleaning out drains, 
conduits and the like comprising: 

a. an elongated coiled spring plumbers snake, 

b. means for rotating said plumbers snake about its 
longitudinal axis; 

c. first means including snake engaging means mov- 
able into and out of operable engagement with said 
plumbers snake for feeding said snake in an axial 
direction, said first means also including first bias- 
ing means for yieldably holding said snake engag- 
ing means normally out of engagement with said 
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e. said first means further including stop means car- 
ried by said housing for stopping the rotation of 
said first means relative to said housing. 

7. The apparatus as defined in claim 6 including con- 
5 trol means carried by said housing for moving said in- 

terengaging means of said second means out of opera- 
tive engagement with said first means against the urging 
of said second biasing means. 

8. The apparatus as defined in claim 6 in which said 
10 feed means comprises a plurality of feed rollers rotat- 

able relative to said snake and having peripheral 
grooves adapted to engage said snake so as to urge axial 
movement thereof relative to said feed rollers. 

9. The apparatus as defined in claim 6 in which said 
15 feed means comprises: 

a. a plurality of arcuately spaced, radially movable 

segments; and 
b a plurality of snake engaging driving means carried 
by said segments. 

10. The apparatus as defined in claim 9 in which said 
segments of said feed means in combination form a 
conically shaped assembly and in which said ii 



II 

d. second means movable into operable engagement 
with said first means for moving said snake engag- 
ing means into engagement with said snake against 
the urging of said first biasing means; and 

e. second biasing means for yieldably urging said sec- 
ond means into operable engagement with said first 
means, said second biasing means being responsive 
to forces opposing axial feeding of said snake so 
that said snake engaging means will automatically 
move out of engagement with said snake in re- 
sponse to such forces. 

2. The plumbing tool as defined in claim ! in which 
said snake engaging means is rotatable with respect to 
said plumbers snake and comprises: 

a. a plurality of arcuately spaced supporting segments 
radially movable toward said plumbers snake 
against the urging of said first biasing means; and 

b. snake driving means rotatably carried by said sup- 
porting segments for driving said snake axially of 20 
itself upon relative rotation between said snake 
driving means and said snake. 

3. The plumbing tool as defined in claim 2 in which gaging means of said second means is in the form of a 
said second means comprises interengaging means ro- recessed cone movable axially within said housing and 
tatable with respect to said plumbers snake and mov- 25 constructed and arranged to mate with said segments 
able into operable engagement with said supporting in a manner as to urge them radially inwardly against 
segments for moving said segments radially toward said the urging of said first biasing n 



snake against the urging of said first biasing means. 

4. The plumbing tool as defined in claim 3 in which y : J: : 
said snake driving means comprises a plurality of feed 30 
rollers rotatably carried by said supporting segments, .. .. 
each said feed roller having peripheral grooves adapted 
to drivably engage said snake. 

5. The plumbing tool as defined in claim 3 in which 
said first means further includes stop means for st.op- . 
ping the rotation of said snake engaging means with re- 
spect to said snake. 

6. A plumbing tool of the type used for cleaning 
drains, conduits and the like and characterized by hav- 4Q 
ing a plumbers snake housing in which an elongated 
plumbers snake can be coiled, said snake housing hav- 
ing an opening for passage of the snake and including 
means for rotating the housing relative to the feed de- 
vice, comprising: 45 

a. a housing having an axiai passageway adapted to 
accommodate passage of said snake; 

b. first means rotatably carried within said housing 
for cooperative engagement with said snake, said 
first means comprising snake engaging means for 50 
feeding said snake in an axial direction relative 



said housing, said snake engaging means being 
movable into and out of engagement with said 
snake and including a first biasing means for yielda- 
bly holding said snake engaging means normally 5 
out of engagement with said snake; 

c. second means for cooperative engagement with 
said first means comprising interengaging means 
rotatably carried within said housing and movable 
into mating engagement with said first means for 
moving said snake engaging means into operative 
engagement with said snake against the urging of 
said first biasing means; 

d. second biasing means cooperatively associated 6 
with said second means for yieldably urging said 
interengaging means into engagement with said 
first means; and 



11. A plumbing tool comprising: 

a. an elongated plumbers snake; 

b. means for rotating said plumbers snake about its 
longitudinal axis; 

c. a housing having an axial passageway adapted to 
accommodate passage of the snake; 

d. first means rotatably carried by said housing for 
cooperative engagement with the snake, said first 
means having an axial passageway for reception of 
the snake and including: 

1. a plurality of arcuately spaced, radially movable 
segments; 

2. a plurality of feed rollers rotatably carried by 
said segments proximate the axial passageway, 
said feed rollers being constructed and arranged 
as to be movable into releasable engagement 
with the snake upon inwardly radial movement of 
said segments and each having peripheral 
grooves adapted to drivably engage the snake; 
and 

3. first biasing means for yieldably resisting inward 
radial movement of said segments; 

e. second means cooperatively associated with said 
first means for operating said first means compris- 

1. interengaging means rotatably carried within 
said housing and movable into operable engage- 
ment with said segments of said first means for 
moving said segments radially inward against the 
urging of said biasing means; 

2. second biasing means for urging said interengag- 
ing means into engagement with said segments; 
and 

3. control means for moving said interengaging 
means out of operable engagement with said seg- 
ments; and 

f. stop means carried by said housing for preventing 
rotation of said first means within said housing. 

12. A feed control apparatus for use with plumbing 
tools of the type having an elongated coiled spring wire 
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or plumbers snake and means for rotating the snake 
about its longitudinal axis, comprising: 

a. snake engaging means movable into and out of 
driving engagement with the snake for feeding the 
snake axially of itself; and 5 

b. means operably coupled with said snake engaging 
means for moving said snake engaging means into 
driving engagement with the snake, including bias- 
ing means for yieldably urging said snake engaging 
means into driving engagement with the snake, said 10 
biasing means being responsive to forces opposing 
axial feeding of the snake so that said snake engag- 
ing means will automatically move out of driving 
engagement with the snake in response to such 
forces. 15 

13. The feed control apparatus as defined in claim 12 
in which said snake engaging means comprises: 

a. a plurality of arcuately spaced segments radially 
movable toward and away from the snake and ro- 
tatable with respect thereto; 20 

b. a plurality of feed rollers rotatably carried by said 
segments each said roller having snake engaging 
surfaces adapted to operably engage the snake so 



14 

as to urge axial movement thereof relative to said 
feed rollers; and 
c. first biasing means operably associated with said 
segments for yieldably resisting radial movement 
thereof toward the snake. 

14. The feed control apparatus as defined in claim 12 
in which said means for moving said snake engaging 
means into driving engagement with the snake includes 
intercngaging means rotatablc relative to the snake and 
movable into operable engagement with said segments 
for moving said segments radially toward the snake 
against the urging of said first biasing means. 

15. The feed control apparatus as defined in claim 14 
in which said snake engaging means includes stop 
means for stopping the rotation of said segments with 
respect to the snake. 

16. The feed control apparatus as defined in claim 14 
including adjustment means for adjusting said biasing 
means so as to vary the force with which said biasing 
means urges said engaging means into driving engage- 
ment with said snake. 
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[57] ABSTRACT 
A suction cleaner, wherein the interior of a container 
thereof is divided into two chambers, namely, the first 
chamber and the second chamber, by a partition, and 
the first chamber accommodates a suction fan, a filter 
member and a dust-receiving box installed therein 
while the second chamber randomly stores a suction 
hose, the rear end of said hose being rotatably sup- 
ported within an opening provided in said partition 
while the front end of said hose projects out of an 
opening provided on one side of said container; a de- 
vice for the paying-out and hauling-in of the hose is 
installed adjacent the inside of said opening provided 
on the container; lead wires are provided for the hose 
along the whole length thereof, the front end of said 
lead wires being connected with a switch mounted on 
the hose while the rear end of the same being con- 
nected with a ring contact provided on the hose; said 
movable contact is devised to be in touch with a fixed 
contact provided on the partition; and said fixed 
contact is connected with the controlling circuits of 
the driving power sources. 

5 Claims, 3 Drawing Figures 
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SUCTION CLEANER FIG. 2 is a vertical section — on an enlarged scale — 

BACKGROUND OF THE INVENTION jj*^ 81 ° f the S3me 3 P paratUS 38 sh ° Wn in 
The present invention relates to a suction cleaner. FIG. 3 is a diagrammatic representation of the con- 
One well-known suction cleaner has a construction 5 trolling circuits within the apparatus shown in FIG. 1. 

^^5^*£^£±£S "™"» DESCR.PT.ON OF THE INVENTION 
a suction fan, filter member and a dust-receiving box Referring to FIG. 1, 1 denotes a container, whose 
installed therein and the other chamber accommodat- interior is divided into a first chamber 3 and a second 
ing a rotating drum to wind a suction hose therearound 1 0 chamber 4 by a partition 2, said partition 2 being pro- 
it; the rear end of said hose is fixed on said partition so vided with the opening 5 through which said two cham- 
as to open therethrough while the front end of the hose bers are interconnected. 

is allowed to stick out of the chamber; and a pair of The top of the chamber 3 is provided with the ex- 
rotating rollers driven by a motor arc provided for the haust hole 6, and below said exhaust hole 6 there is 
purpose of holding said hose therebetween as well as 1 5 installed the suction fan 8 with the motor 7. The inlet 
paying it out from or hauling it into the container by port side of this suction fan 8 is provided with the filter 
virtue of their rotation. 9, and below said filter 9 there is placed the dust- 
However, a suction cleaner of this type has a draw- receiving box 10 which can be freely taken in and out. 
back that not only its construction is intricate because The side wall of the chamber 4 is provided with the 
of the provision of said rotating drum but also it is 20 opening 1 1 through which the hose 12 being accommo- 
difficult to smoothly wind the hose around said rotating dated in said chamber 4 can be paid out or hauled in. 
drum. Adjacent the inside of the opening 1 1, there is installed 
Moreover, a suction cleaner of this type has another the supporting frame 13, and on this supporting frame 
drawback that, inasmuch as the rear end of the hose is 13 are pivoted a pair of rotating rollers 14 and 14' 
fixed on the partition, due to the twisting force arising 25 which are disposed above and below the hose 12 so as 
from the hauling of the hose into the container, the to hold it therebetween and are devised to rotate in 
hose tends to get intertwined and, in an extreme case, opposite directions. These rollers 14 and 14' are inter- 
it is tied into a bundle, rendering it very difficult or locked and one roller 14' is so devised as to be selec- 
impossible to pay it out of the chamber. tively rotated both clockwise and anticlockwise by 
One object of the present invention is to overcome 30 means of the reversible motor 15 installed in the cham- 
the foregoing drawbacks of the conventional suction ber 4. 

cleaners and to provide an improved suction cleaner The hose 12 consists of a couple of helical lead wire 
which can accommodate the hose by letting it fill the 16 and 16' disposed parallel to each other and having 
chamber therefor at liberty without resorting to the their exterior surrounded with a flexible covering film, 
provision of a rotating drum for winding it and facilitate 35 the front end of said hose 12 being provided with the 
the hauling-in of the hose despite the simple construe- coupling 17 for the purpose of connecting with a suc- 
tion thereof, tion pipe not shown in the drawing while the rear end of 

Another object of the present invention is to provide the same being rotatably connected with the partition 2 

an improved suction cleaner which overcomes the at the opening 5 thereon. The coupling 17 is equipped 

drawbacks of the conventional suction cleaners and is 40 with the normally open switch 18 which is connected 

so devised that the rear end of the hose is rotatably with the front ends of the lead wires 16 and 16'. 

fixed to the partition so as to open therethrough and FIG. 2 is illustrative of the state of connection be- 

the twisting force arising from the hauling of the hose tween the partition 2 and the hose 12. That is, a cylin- 

into the container is relieved by turning the rear end of drical portion of a cylindrical receiving member 19 is 

the hose on the partition along the direction of said 45 inserted in the opening 5 and is fixed to the partition 2 

twisting force, whereby the hose is prevented from by means of the ring flange 20 provided on the outer 

getting intertwined within the container and the pay- surface of said cylindrical portion. In the opening pro- 

ing-out of the hose can be performed smoothly. vided on the end wall 21 of the cylindrical receiving 

A further object of the present invention is to provide member 19, there is rotatably inserted the cylindrical 

a suction cleaner, wherein the lead wires are provided 50 portion of the cylindrical supporting member 22, and 

for the hose along the whole length thereof, the front the end of said cylindrical portion of the supporting 

end of said lead wire being connected with a switch member 22 within the receiving member 19 is provided 

mounted on the hose and the rear end of the same with the ring seat 23, and on the surface of one side of 

being connected with a movable contact provided on said ring seat 23 confronting the inner side of the end 

the hose, said movable contact being devised to be in 55 wa u 21 there are fixed the ring contact plates 24 and 

contact with a fixed contact provided on the partition, 24'. Meanwhile, the inner surface of the supporting 

said fixed contact being connected with the controlling member 22 is provided with a female screw profile of 

circuits of a motor for driving the suction fan and a the same pitch as that of the helix of the hose 12, so 

: motor for driving the member for paying out and haul- that the rear end of the hose 12 can be screwed in the 

ing in the hose, and these motors being driven through 60 supporting member 22, and the rear ends of the lead 

remote control by means of a switch. wires 16 and 16' are connected with the ring contact 

The present invention will be explained more panic- plates 24 and 24' respectively. And, in order to prevent 

ularly with reference to the accompanying drawings. the supporting member 22 from moving toward the 

chamber 3, the stop ring 27 is provided on the back of 

BRIEF DESCRIPTION OF THE DRAWINGS 65 the rin g seat 23. On the inside of the end wall 21, there 

In the accompanying drawings, are provided the resilient contacts 25 and 25' disposed 

FIG. 1 is a front view of the vertical section of a part to confront the contact plates 24 and 24' respectively, 

of an apparatus embodying the present invention; and the lead wires 26 and 26' are connected with said 
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contact plates 25 and 25' respectively. 

FIG. 3 shows a typical controlling circuit to be ap- 
plied to the present invention. In the drawing, 28 de- 
notes a stepping relay coil and 28' denotes the stepping 
relay switch which is actuated through the excitation of 5 
the step coil 28, both of which are commonly known. 
R, and R 2 denote the relay coils which actuate the relay 
switch r, for the normal rotation and the relay switch r 2 
for the reverse rotation of the motor 15, respectively, 
and R 3 denotes the relay coil for actuating the relay 10 
switch r 3 for the motor 7 to drive the fan 8. 29 and 30 
denote microswitches, and they are connected with the 
relay switches r l and r 2 , respectively. These micro- 
switches 29 and 30 are so devised that they are nor- 
mally closed and are to open only when they are en- ' 5 
gaged with a push ring (not shown in the drawing) 
provided on the hose 12 for controlling the length of 
hose paid out or hauled in respectively. The micro- 
switches 29 and 30 and the actuation thereof by push 
rings on the hose is disclosed in detail in our copending 20 
application Ser. No. 456,461, filed Apr. 1, 1974. 

Hereunder will be explained how to operate the 
above described apparatus. 

The hose 12 is usually accommodated in the chamber 
4 of the container 1 as shown in FIG. 1. In order to pay 25 
out the thus accommodated hose 12 to the extent of a 
desired length, the step coil 28 and the stepping relay 
28' are actuated by closing the switch 18. Closing of 
switch 18 energizes coil 28, which then causes the 
switch 28' to automatically advance one step so as to 3° 
engage contact No. 2. The relay coil R, is thus ener- 
gized and closes the relay switch r„ the motor 15 starts 
rotating in the normal direction, and the rotating rollers 
14 and 14' rotate in the normal direction, respectively, 
whereby the hose held between said rollers is paid out 35 
from the container 1. When a desired length of the hose 
has been paid out, either the switch 18 is opened to 
deenergize coil R, so that switch R, opens, or the push 
ring (not shown in the drawing) provided on the hose 
12 engages and opens the microswitch 29, whereby the 40 
rotation of the motor 15 is discontinued. When switch 
18 is opened, coil 28 is deenergized so that switch 28' 
is automatically advanced one step so as to engage 
contact No. 3. 

By again closing switch 18, coil 28 is energized and 45 
switch 28' automatically advances one step to contact 
No. 4. Coil R 3 is thus energized and relay switch r 3 is 
closed to rotate the motor 7, whereby the suction fan 8 
is actuated to suck in the dust-containing air current 
through the suction pipe (not shown in the drawing) 50 
fixed to the coupling 17 equipped on the front end of 
the hose 12 and lead it into the chamber 3 through the 
receiving member 19. The dust is filtered by the filter 9 
to fall into the dust-receiving box 10, and the purified 
air after the filtration is discharged to the outside 55 
through the exhaust hole 6. The dust accumulated in 
the dust-receiving box 10 is disposed of upon removing 
the box from the container 1. 

When the cleaning of a desired place has been com- 
pleted in this way, the switch 18 is again operated, 60 
being first opened to deenergize coil 28, whereby 
switch 28' advances to contact No. 5. Switch 18 is then 
closed to energize coil 28 and advance switch 28' to 
contact No. 6. Relay coil R 2 is thus energized so that 
switch r 2 is closed to rotate the motor 15 in the reverse 65 
direction, and by virtue of the reversed rotation of the 
rotating rollers 14 and 14', the hose 12 is hauled into 
the container 1. When the hose 12 has been accommo- 



,297 

4 

dated in the container 1, the push ring (not shown in 
the drawing) provided on the hose 12 engages and 
opens the microswitch 30 and discontinues the rotation 
of the motor 15. 

Although a particular preferred embodiment of the 
present invention has been disclosed hereinabove for 
the purpose of illustration, it will be understood that 
variations and modifications thereof which lie within 
the scope of the invention as defined by the appended 
claims are fully contemplated. 
What is claimed is: 

1. In a suction cleaner, the combination comprising: 
housing means defining an interior compartment 
therein, said housing means including and interior 
partition dividing said compartment into first and 
second interior chambers, said interior partition 
having a first opening therein providing communi- 
cation between said first and second chambers, and 
said housing means having a second opening 
formed therein and commiunicating with said sec- 
ond chamber; 
suction means, filter means and dust receiving means 

disposed in said first chamber; 
said second chamber being free of obstructions; 
an elongated flexible suction hose stored within said 
second chamber, said suction hose having the front 
end portion thereof projecting outwardly through 
said second opening, the rear end portion of said 
hose being associated with said first opening so that 
said hose communicates with said first chamber, 
and the intermediate portion of said hose as dis- 
posed between the front and rear end portions 
being stored within said second chamber in a ran- 
dom and non-coiled manner; 
connecting means coacting between said interior 
partition and the rear end portion of said hose for 
axially anchoring the rear end portion of said hose 
to said interior partition, said connecting means 
including rotatable coupling means for permitting 
the rear end portion of said hose to rotate about its 
longitudinal axis relative to said interior partition 
so as to relieve twisting of the hose caused by said 
random and non-coiled manner of storage; and 
dirve means for causing said hose to be paid out or 
hauled in through said second opening, said drive 
means including a drive motor drivingly connected 
to a first reversible rotatable roller rotatably sup- 
ported adjacent said second opening and posi- 
tioned for engagement with said hose for causing 
said hose to be paid out or hauled in through said 
second opening depending upon the direction of 
rotation of said roller, said drive means including a 
second reversible rotatable roller disposed oppo- 
site said first roller so that the hose is held between 
said rollers. 

2. In a suction cleaner according to claim 1 wherein 
said drive means includes a second roller disposed 
opposite the first-mentioned roller so that the hose is 
held between said rollers. 

3. In a suction cleaner according to claim 2 wherein 
said motor is reversible for controlling the rotational 
direction of said first-mentioned roller. 

4. In a suction cleaner according to claim 1 wherein 
said hose has electrical conductor means mounted 
thereon and extending along the length thereof, switch 
means mounted on said hose adjacent the front end 
portion thereof and connected to said electrical con- 
ductor means, said rotary coupling means including an 
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annular portion fixed to the fear end portion of said 
hose and a support portion fixed to said interior parti- 
tion and rotatably containing said annular portion, first 
electrical contact means mounted on said annular por- 
tion and interconnected to said conductor means, and 5 
second electrical contact means mounted on said sup- 
port portion and disposed for engagement with said 
first contact means, one of said first and second contact 
means including an annular contact ring concentric ^ 
with said hose so as to permit the first and second 
contact means to remain electrically connected irre- 
spective of rotation of the rear end portion of the hose. 
5. In a suction cleaner, the combination comprising: 
housing means defining a compartment therein, said , 5 
housing means including an interior partition divid- 
ing said compartment into first and second cham- 
bers, said interior partition having a first opening 
therein providing communication between said 
first and second chambers, and said housing means 20 
having a second opening formed therein and com- 
municating with said second chamber; 
suction means, filter means and dust receiving means 
disposed in said first chamber; 

an elongated flexible suction hose stored within said 25 
second chamber in a random manner, said suction hose 
having the front end portion thereof projecting out- 
wardly through said second opening, the rear end por- 
tion of said hose being associated with said first open- 
ing so that said hose communicates with said first 30 
chamber; 



connecting means coacting between said inerior par- 
tition and the rear end portion of said hose for 
axially anchoring the rear end portion of said hose 
to said interior partition; 

drive means for causing said hose to be paid out or 
hauled in through said second opening, said drive 
means including a drive motor drivingly connected 
to a reversible rotatable roller rotatably supported 
adjacent said second opening and positioned for 
engagement with said hose for causing said hose to 
be paid out or hauled in through said second open- 
ing depending upon the direction of rotation of said 
roller; and 

first and second electrical lead wires provided on the 
hose along the length thereof, switch means 
mounted on the hose adjacent the front end por- 
tion thereof and connected to the front ends of said 
first and second lead wires, the rear ends of said 
lead wires being correspondingly connected to first 
and second ones of a first pair of electrical contacts 
which are mounted on said hose adjacent the rear 
end portion thereof, the rear end portion of said 
hose being rotatable relative to said interior parti- 
tion so that said first pair of contacts are movable 
relative to said interior partition, a second pair of 
contacts provided on said interior partition and 
disposed for continuous engagement with said first 
pair of contacts, and circuitry means electrically 
connecting said second pair of contacts to said 
drive motor and said suction means. 



35 



45 



50 



55 



60 



65 



Appellant's Brief EFS filed 10/24/2007 



Page 105 of 303 



APPLICATION NO. 10/693719 



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 



PATENT NO. 



3 958 297 
May 25, 1976 
Hiroshi Hukuba et al 



Page 1 of 2 



DATED 



INVENTOR(S) 



It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

Column 4, line 14; change "and interior" to an interior- 
Column 4, line 20; change "commiuni eating" to 



Column 4, line 44; change "dirve means" to drive means . 

Column 4, line 56; change "claim 1" to claim 5 . 

Column 6, line 1; change "inerior" to interior . 

Column 6, lines 17 and 18; change "of said first and second 

lead wires" to of said lead wires . 

Column 6, lines 18 and 19; change "of said lead wires" to 

of said first and second lead wires . 

Figure 3 should appear as shown on the attached page. 



communicating . 




Eighth I) ay Of November 1977 



[SEAL] 



Attest: 



RUTH C. MASON 
Attesting Officer 



LUTRELLE F. PARKER 
Acting Commissioner of Patents and Trademarks 



Appellant's Brief EFS filed 10/24/2007 



Page 106 of 303 



APPLICATION NO. 10/693719 



Patent No. 3,958,297 



Page 2 of 2 




Appellant's Brief EFS filed 10/24/2007 



Page 107 of 303 



APPLICATION NO. 10/693719 



United States Patent m 

Mercer 



[in 4,133,347 
[45] Jan. 9, 1979 



[54] WASTE EVACUATION ATTACHMENT FOR 
RECREATIONAL VEHICLES 

[76] Inventor: Albert Mercer, P.O. Box 446, 
Franklin, Mass. 02038 

[21] Appl. No.: 847,122 

[22] Filed: Oct. 31, 1977 

[51] Int. CI.* F16K 27/12; F16L 3/00 

[52] U.S. Q 137/344; 137/355.16; 

285/62; 285/299; 285/402; 285/423; 285/DIG. 

2 

[58] Field of Search 137/344, 355.16; 

285/62, 121, 299, 401, 402, 423, 376, 302, 300, 
301, DIG. 2; 138/106; 141/383-386, , 382, 388, 
379; 222/538, 530, 567, 543 

[56] References Cited 

U.S. PATENT DOCUMENTS 

2,915,081 12/1959 Warren 285/298 X 

3,496,959 2/1970 Wolfe et al 137/344 

3,712,331 1/1973 Otto 137/355.16 



3,730,228 5/1973 Gibbs 285/302 X 

3,811,462 5/1974 Feliz 137/344 

FOREIGN PATENT DOCUMENTS 

2154814 4/1973 France 285/299 

Primary Examiner— Dave W. Arola 
Attorney, Agent, or Firm— Ralph S. Branscomb 

[57] ABSTRACT 
A waste evacuation attachment for a recreational vehi- 
cle comprises a rigid cylindrical housing readily mount- 
able to the existing fittings of a sewage discharge outlet 
of the recreational vehicle, there being a telescoping 
hose contained within the housing and having a fitting 
on the extendable end to adapt the hose to waste receiv- 
ing receptacles, the assembly eliminating the difficulties 
inherent in conventional recreational vehicles which 
require the attachment and removal of a separate hose 
unit whenever the vehicle hooks up at an overnight site. 

6 Claims, 7 Drawing Figures 
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WASTE EVACUATION ATTACHMENT FOR 
RECREATIONAL VEHICLES 

BACKGROUND OF THE INVENTION 5 
Conventional recreational vehicles having self-con- 
tained bathrooms and sewage processing systems uni- 
formly utilize the same means of conducting waste to 
storage tanks or processing systems which are used in 1Q 
RV parks and the like. These vehicles have an exter- 
nally accessible cabinet which houses a length of hose 
which is manually connected to a hose fitting on an 
outlet stub pipe of the recreational vehicle, the other 
end being extended to the RV park receptacle fitting. 15 
This is at best somewhat clumsy, and it is necessary to 
handle the hose and flush out the waste when the vehi- 
cle is preparing to move on. 

There is a need therefore for a simple, ad-on unit 
which is readily connectable to existing recreational 20 
vehicles to simplify this procedure by not requiring the 
attachment and cleaning of a separate hose assembly. 
Although units have been devised for simplifying this 
procedure as is evidence by U.S. Pat. Nos. 3,712,331 2J 
and 3,811,462, these units are by and large complicated 
and require special mounting procedures. 

SUMMARY OF THE INVENTION 
The present invention is a simple ad-on unit which $ Q 
connects directly to the outlet stub pipe of a recre- 
ational vehicle and requires no special mounting proce- 
dure whatsoever. The unit comprises a rigid outer cy- 
lindrical housing having one end adapted to connect to 
the existing stub pipe fitting of a recreational vehicle. 35 
Contained within the housing is an axially compressible 
and expandable accordian hose connected at one end to 
the end of the housing connected to the recreational 
vehicle, the other end being extendable outside the ^ 
housing and being connected to an end sleeve having a 
removable cap thereon, the end sleeve having connec- 
tions to mount same within the rigid cylindrical hous- 
ing. 

The unit can be installed on vehicles at the point of 45 
manufacture with no difficulty, but in the embodiment 
described they are ideally adapted to be retrofitted on 
existing recreational vehicles, taking advantage of the 
mounting fittings which are currently used to attach 
existing hoses to the stub pipe to convey the sewage to 50 
the fitting at the park site. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevation view of the unit attached to 
a holding tank; 55 

FIG. 2 is an enlarged top plan view of the unit with 
portions cut away; 

FIG. 3 is an enlarged sectional view taken on line 

3— 3 of FIG. 1; g,, 
FIG. 4 is an enlarged sectional view taken on line 

4— 4 of FIG. X; 

FIG. 5 is a view similar to FIG. 1, but with the hose 
extended; 

FIG. 6 illustrates an alternative connection to a hold- 55 
ing tank; and 

FIG. 7 illustrates a further type of connection to a 
holding tank. 



DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The unit is shown in its principal embodiment in FIG. 
2 wherein it is attached to a stub pipe sewage outlet 10 
of a recreational vehicle, a part of which is shown at 12. 
The assembly is indicated at 14 and comprises a central 
cylinder 16 and a mounting end piece 18 by which the 
unit is attached to the recreational vehicle. 

This attachment is accomplished by means of hook- 
ing members 20 which take advantage of existing pegs 
22 currently utilized to attach the sewage hose to the 
recreational vehicle outlet. As is easily visualized these 
hooks and pegs, which come in sets of four, are con- 
nected by inserting the end piece 18 over the stub pipe 
and twisting a few degrees to the right. The hooks are 
so arranged that when the connection is made as in 
FIG. 2, the housing is horizontally extended as shown 
in FIG. 1. 

In side these cylindrical portions 16 of the unit is a 
collar 24 which is integral with the end piece. This 
collar could be molded integrally with the end piece, or 
provided as a separate cylinder and glued or welded in 
place. An accordian hose 26 is slipped over the collar 24 
and attached thereto by a wire 28 which is simply 
twisted to engage the hose on the end piece. The collar 
has an annular groove 30 which facilitates the positive 
engagement thereon of the accordian hose. 

Although other means obviously could be used to 
attach the hose, it is important that inasmuch as the hose 
is the weakest link in the assembly and represents the 
part most likely to break or deteriorate over a period of 
time, it should be easily removable and replaceable so 
that the entire unit need not be replaced when the hose 
breaks down. 

The other end of the accordian hose is connected in 
the same manner as the first end to a collar 32 on a 
cylindrical end piece or sleeve 34. This sleeve is pro- 
vided with pegs 36 by which the sleeve is connected to 
hooks 38 on the outer end of cylindrical portion of the 
assembly. 

At the end of the sleeve 34 is an end cap 40 connected 
to the sleeve by a line or chain 42 and mounted to the 
sleeve with the same hook-and-peg means used for 
other purposes. 

It is advantageous from a point of view of utility that 
the end sleeve 34 can be dislodged from the cylindrical 
housing while the cap is still in place. In use, the accord- 
ian hose can be extended all the way to the necessary 
receptacle fitting while the cap is on, and then the cap 
is removed at the last instant so the chance of sewage 
spilling from the end of the hose is minimized. 

A nozzle 44 is injected into the assembly and glued to 
the connecting end piece 18. This nozzle has a hose 
fitting 46 and is utilized for flushing the hose and the 
pipes within the recreational vehicle prior to storing the 
hose. This nozzle allows the entire waste elimination 
system to be flushed from outside, instead of through 
the toilet which is currently necessary. 

As mentioned, the unit is ideal for attachment to an 
existing stub pipe. A great many recreational vehicles 
have a stub pipe that exits the side of the vehicle and can 
best utilize an evacuation assembly of the type shown in 
FIG. 2 which is mounted as is shown in FIGS. 1 and 2 
to extend alongside the vehicle, occupying as little 
room as is possible. 

However, some vehicles have stub pipes that extend 
at slightly different angles and are positioned somewhat 
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containment facility through said housing and hose 
into said stationary sewage receiving tank; 

(e) a cap element and means to mount same in sealed 
relation to said end piece element when said attach- 
ment is not in use; and 

(f) said and piece element having means to engage 
same to said housing when the attachment is not in 
use to define a compact, self-contained sealed unit 
completely containing said hose. 

2. Structure according to claim 1 and including an 
injection nozzle with a hose attachment fitting mounted 



differently, and for these other types of vehicles modifi- 
cations of the unit may be easily made by replacing the 
end piece 18, which has a right angle bend, by a diago- 
nal fitting such as the member 48 in FIG. 6, or a straight 
fitting shown in FIG. 7. An extended nozzle connector 
pipe 52 is shown in FIG. 7 which is necessitated by the 
modified design. The stub pipe in the illustration of 
FIG. 7 would ordinarily be underneath the vehicle, and 
the evacuation assembly would extend from this pipe to ^ 
the perimeter of the vehicle where the accordian hose is ^ 

easily accessible. m housing near said one end thereof to permit the 

FIG. 5 illustrates the unit in use wherein the accord- attac hment and flushing of said attachment with a gar- 
ian hose is extended to a recreational vehicle park waste den ho se. 

receptacle fitting 54. 15 3. Structure according to claim 1 wherein said hous- 

The unit as described and claimed herein is economi- mg defines an internal collar of diameter less than said 
cal to manufacture, utilizing off-the-shelf structures for housing, and said hose is removably connected to said 
the most part so that no molds are required in the manu- co llar. 

facture. It is also a great advantage of the unit that it is 4. structure according to claim 3 wherein said hose is 
so easily retrofitted on any recreational vehicle, as well 2 o mounted over said collar in said housing and connected 
as being very easily adapted to installation at the point to said collar by means of a twist wire, 
of manufacture or permanent installation by the user on 5. Structure according to claim 4 wherein the other 
a previously manufactured unit simply by applying glue end of said hose is removably mounted by means of a 
to the contacting areas, to reinforce the hook and peg twist wire to said end piece element, 
connectors. The unit greatly simplifies the previously 25 6. In a recreational vehicle having a waste contain- 
tedious procedure of having to connect, flush, and dis- ment faculty, a self-r™^ t<> discharge svste 

connect the separate hose length currently being used in 
recreational vehicles, and yet is not rendered impracti- 
cal by expense, complexity, or inability to easily retrofit 
the unit onto RV's of conventional manufacture with- 30 
out requiring structural modification of the vehicle. 
I claim: 

1. A waste evacuation attachment for a recreational 
vehicle having a stub pipe waste outlet, said attachment ^ 
comprising: 

(a) a rigid cylindrical housing having means to con- 
nect one end thereof rigidly to said stub pipe in 
communication therewith, whereby said housing 
when so connected defines an integral, immobile m 
extension of said stub pipe; 

(b) an axially expandable hose mounted in said hous- 
ing and having a fixed end connected to said one 
end of said housing and having a free end extend- 
able externally of said housing; 45 

(c) Said hose being of length when expanded which is 
large compared to the length of said housing to 
permit the free end of said hose to reach a station- 
ary sewage receiving tank, and the compressed 
length of said hose being such that said hose is 50 
completely contained in said housing when Com- 



ment lawuujr, t» — ~ . ^ _ 

for delivering waste to a stationary sewage receiving 



(a) a rigid housing mounted on said vehicle and hav- 
ing one end thereof communicating with said dis- 
charge system and the other end being open; 

(b) an axially expandable hose having a fixed end 
mounted internally in said housing and having a 
free end extendable externally of said housing 
through the open end thereof; 

(c) said hose being of length when expanded which is 
large compared to the length of said housing to 
permit the free end of said hose to reach a station- 
ary sewage receiving tank, and the compressed 
length of said hose being such that said hose is 
completely contained in said housing when com- 



k _, _n end piece element mounted on the free end of 
' said hose and being adapted to connect to the inlet 
of a stationary sewage receiving tank to define a 55 
continuous waste flow passageway from said waste 



(d) an end piece element mounted on the free end of 
said hose and being adapted to connect to the inlet 
of a stationary sewage receiving tank to define a 
continuous waste flow passageway from said waste 
containment facility through said housing and hose 
into said stationary sewage receiving tank; 

(e) a cap element and means to mount same in sealed 
relation to said end piece element when said waste 
discharge system is not in use; and 

(0 said and piece element having means to mount 
same to the free end of said housing to completely 
contain said hose and define a self-contained, sealed 
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[57] ABSTRACT 
The sewer connector comprises an axially compressible 
hose and a storage container for maintaining the hose or 
any portion thereof in the compressed state. The con- 
tainer consists of a pair of semi-cylindrical housing 
portions having soft foam rubber strips which are con- 
nected to the inner periphery of the axial ends of each 
housing section. Slip rings are also provided for main- 
taining the two housing sections in radial opposition 
about the flexible hose thereby forming a cylindrical 
housing with the rubber strips holding the flexible hose 
in its compressed state. 

7 Claims, 3 Drawing Figures 
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SEWER CONNECTOR 



BRIEF DESCRIPTION OF THE DRAWINGS 



1. Field of the Invention 

This invention relates to sewer connectors for recre- 



FIG. 1 is a perspective view of the sewer connector 

BACKGROUND OF THE INVENTION attached to a recreational vehicle. 

FIG. 2 is an exploded view of the sewer connector 
showing the constitutent elements thereof. 
FIG. 3 is a sectional view taken substantially along a 

ational vehicles and especially to such sewer connectors , ane { th h section ^ 3 _ 3 q{ plG j 
which incorporate housings for the convenient storage 

of same. 10 DESCRIPTION OF THE PREFERRED 
2. Description of the Prior Art EMBODIMENT 
Flexible connector hoses are conventionally used for Now with re f erence to the drawings, the sewer con- 
connecting the waste drain of a recreational vehicle nector generally referred to by the numeral 10 will be 
holding tank with a ground sewer connection. Such described in detail. The sewer connector includes a 
flexible hoses provide a convenient attachment device 15 i eng th of standard flexible hose 12 which is typically 
but are nevertheless endowed with certain inherent compressible in an axial direction for providing a con- 
deficiencies. For instance, when carrying the hose, it is venient compact configuration. Such hoses are nor- 
necessary to support it at several points in order to be ma ]i y designed to extend to a full length of approxi- 
sure that it will not drag upon the ground thereby caus- mately 20 feet and compress to a length of approxi- 
ing injury to the hose. Furthermore, when attached for 20 mately 3 feet. The hose 12 has a plastic connector 14 at 
use, the hose should provide a straight line connection one end thereof. The connector has radially opposed 
to the ground sewer in order that the sewage from the bayonet slots 16 for connection to recreational vehicle 
recreational vehicle will drain properly and not remain 18. The opposite end of the hose has affixed thereto a 
trapped within the hose itself. second connector 20 which may be simply an extension 
In an attempt to overcome such deficiencies, a stor- or a threaded device for connection to the existing 
age container has been developed as disclosed in U.S. ground sewer line. 

Pat. No. 3,924,661, issued Dec. 9, 1975 to Bomhoffer. The sewer connector housing structure comprises 

The Bornhoffer storage container comprises a cylindri- two identical semi-cylindrical housing halves 22. The 

cal tubing element having a single axial slit thus allow- 3Q housing halves 22 may be produced from a single piece 

ing the element to expand to accept a compressed flexi- of cylindrical tubing portion which is split in half. Each 

ble hose therein. The construction shown by Born- housing half 22 is preferably made of polyvinyl chloride 

hoffer has certain inherent disadvantages including the or any other suitable plastic material. The housing 

fact that direct contact is made between the hard casing halves 22 fit together and form a cylindrical housing 

element and the flexible hose thereby causing dents and 35 cover for the hose 12. The cylindrical housing cover 

chaffing to occur in the hose creating permanent injury should have an interior diameter which is slightly 

thereto. Furthermore, the Bornhoffer device makes it greater than the exterior diameter of the hose 12. A strip 

inconvenient for inserting the hose into and removing of foam rubber material 24 is affixed by gluing or any 

the hose from the casing. otner suitable means to the interior of each end of each 

40 housing half 22. Foam rubber strips 24 are the only 

SUMMARY OF THE INVENTION other elements of the housing structure to make contact 

An object of the present invention is to provide a with hose 12 - In order to hold the halves 22 to S ether 

sewer connector device including a two-part housing and apply pressure from the foam rubber strips 24 to the 

enclosing a flexible hose and thus allowing convenient ho f 12 > " n 8 s 2 « are provided and are slipped over the 

access to the housing interior for inserting the hose into 45 ends of the housing halves 22. Rings , 26 are preferably 

and removing the hose from the interior ?f de f** same plastic material as the housing halves 

Another object of the present invention is to provide 24 and "J ,ns ! de d ™* er to . the ° ut ? lde 

J . i . ^. , , diameter of the housing. With rings 26 m place, the two 

a sewer connector including circumferential pads " , ™L ara .. . . f, , ' • „„ 

, . , , , . _ ... . . halves 22 are firmly held together and pressure is ap- 

which form the connection with the flexible hose m ^ foam ^ J* ^ tQ J ^ n ^ 

order to avoid contact between the housing and he v J- the hose from ^ extended or contracted 

hose thereby eliminating any possible damage to the axially 

hose ' ^ , . . _ , In use, with connector 14 attached to the recreational 

A still further object of the present invention is to vehicle 18 one or the other ring n may be removed or 

provide a sewer connector stand for holding the con- ^ slid tQ the opposite end of the housing as shown in FIG. 

nector at a position spaced above the ground when not j at 26 - In this manner> the ^rig-free end may easily be 

m use - opened for access to the interior of the housing to facili- 

Yet another object of the present invention is to pro- tote the j nsert i on thereinto or removal therefrom of 



vide a sewer connector which includes slip rings for h ose 12, as illustrated in FIG. 1 by displayed housing 

holding the two-part housing together which slip rings M half 22' shown in phantom. 

may conveniently be moved upon the housing to allow a sewer connector stand 28 as shown in FIG. 1, is 

separation of the two parts of the housing. a i so provided for conveniently holding the sewer con- 

These together with other objects and advantages nector vertically above the ground. The stand 28 in- 

which will become subsequently apparent reside in the eludes a rectangular base frame 30 having a vertical rod 

details of construction and operation as more fully here- 65 32 connected to one section thereof. Slidably disposed 

inafter described and claimed, reference being had to upon rod 32 is U-shaped holder 34 in which the hose 12 

the accompanying drawings forming a part hereof, or housing 22 may be disposed. The holder 34 may be 

wherein like numerals refer to like parts throughout. made of any suitable plastic or metal material and may 
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be attached to rod 32 by the use of set screws, thumb 
screws or any other suitable engagement means. 

The foregoing is considered as illustrative only of the 
principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and 
described, and accordingly, all suitable modifications 
and equivalents may be resorted to, falling within the 
scope of the invention. 

What is claimed as new is as follows: 
1. A connector device comprising in combination: 
a flexible hose for carrying fluids therethrough, said 
hose being axially compressible and expandable for 
changing the working length of said hose; and 
a housing comprising a pair of substantially semi- 
cylindrical housing halves for surrounding and 
protecting said hose, each housing half have a 
length which is substantially less than the extended 
length of said hose, engagement means disposed 
within and connected to said housing for engaging 
the outer periphery of said hose without causing 
injury to said hose by contact therewith, attach- 
ment means for providing a connection between 
the two housing halves for forming a firm engage- 



ment about said hose and forcing said engagement 
means into contact with said hose. 

2. The device of claim 1 wherein said attachment 
means comprises a pair of annular rings having an inside 

5 diameter equal to the outside diameter of the said hous- 
ing, said rings being slidably disposed in surrounding 
relation to said housing halves for holding said housing 
halves firmly together. 

3. The device of claim 1 wherein said engagement 
10 means includes a strip of soft material attached to the 

interior circumference of each end of each housing half 
such that the soft material engages said hose when the 
housing halves are placed about said hose. 

4. The device of claim 3 wherein said attachment 
15 means includes a pair of annular rings having an inside 

diameter equal to the outside diameter of said housing, 
said rings being disposed about the housing for holding 
said housing halves together. 

5. The device of claim 1 wherein each housing half is 
20 produced from a semi-rigid plastic material. 

6. The device of claim 1 wherein said hose has a 
connection means at one end for connecting said hose to 
the sewer outlet of a recreational vehicle. 

7. The device of claim 1 and further in combination 
25 with a stand comprising a base, an upright rod, and a 

lateral extension slidably disposed on said rod for sup- 
DortinR said hose or said housing. 
r ***** 
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[57] ABSTRACT 

A telescoping drain line for connecting recreational 
vehicles to a sewage system has telescoping rigid wall 
drain pipes having a plurality of pipe sections telescop- 
ing one within the other. A flexible hose extends 
through the telescoping pipes and out each end thereof 
and has means for attaching to a recreational vehicle 
drain at one end and into a sewage line opening at the 
opposite end thereof. The flexible hose is attached at 
each end of the telescoping rigid wall drain pipe to 
prevent the flexible pipe from collapsing or coming out 
of the rigid pipes. The flexible pipe will fold within the 
telescoping pipe for storage of the drain line. 

9 Claims, 6 Drawing Figures 
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flexible hose extends through the telescoping drain pipe 
DRAIN LINE FOR RECREATIONAL VEHICLES : and is attached at each end of the telescoping drain pipe 
to each of the end-tubular telescoping sections so that 
BACKGROUND OF THE INVENTION the flexible pipe can contract and expand with the tele- 

The present invention relates to a drain line for drain- 5 scoping of the rigid pipes. Each end of the flexible pipe 
ing waste from recreational vehicles and especially to a may have fitting clamps or assemblies for attaching to 
telescoping drain line having a continuous flexible pipe the drain line of the recreational vehicle and to the 
passing therethrough. sewer inlet. The telescoping pipes can be held together 

the noinu adt by intersecting but oppositely directed flanges on the 

DESCRIPTION OF THE PRIOR ART 1Q end of each telescoping section, while the connection of 

Recreational vehicles that pull into campgrounds are the flexible pipe to the rigid telescoping pipe can be 
required to connect their drain lines from their plumb- with a spring loaded band located inside the flexible 
ing facilities in the recreational vehicle to a sewer hook- pipe and expanding against the interior wall of the rigid 
up provided by the campground. This generally re- tubular section. 

^tS£i Sto^-ISy^ 15 BRIEF DESCRIPTION OF THE DRAWINGS 
which is stored in a compartment on the vehicle and is Other objects, features and advantages of the present 
removed when the recreational vehicle is in service. invention will be apparent from the written description 
The flexible hose is connected from the recreational and the drawings, in which: 

vehicle or camper drain to the sewer facility provided. 20 FIG. 1 is a perspective view of a recreational vehicle 
However, this requires special storage facility and when drain line connected between a recreational vehicle and 
waste and waste water are discharged through the flexi- a sewer inlet; 

ble line, the suction created on the flexible hose has a FIG. 2 is a sectional view taken on the line 2—2 of 
tendency to collapse the hose, thereby requiring addi- FIG. 1; 

tional support. To correct this problem, rigid wall tele- 25 FIG. 3 is a sectional view of a partially collapsed 
scoping sewer drains have been offered which have drain line of FIGS. 1 and 2; 

sliding members which extend the necessary length for FIG. 4 is a sectional view taken on the line 4 — 4 of 
hook-up and then retract for storage. This type of sys- FIG. 1; 

tern can be seen in U.S. Pat. No. 3,730,228 for a Hose FIG. 5 is a perspective view of a spring loaded band 
Case Assembly. This system works satisfactorily, but 30 for connecting the flexible hose to the rigid tubular 
has several disadvantages, one of which is that soil tends sections; 

to accumulate on the exterior wall when the rigid pipes FIG. 6 is an enlarged section taken on the circle 6 of 
are laid on the earth, and the soil in the smaller tclescop- FIG. 2; 
ing members gets on the larger members interior walls, 
damaging the seals between the telescoping members 35 
and resulting in leakage. In addition, the telescoping 
members require close fits and seals that will prevent Referring to the drawings, a telescoping drain line 
leakage at any point of telescoping since the unit must connection 10 is connected to a recreational vehicle 11 
be adjusted for a variety of different positions between at the drain pipe 12 in FIG. 1. Drain line 10 has a flexible 
the recreational vehicle and the sewer line. In another 40 sewage hose 13 which is connected by a clamp or other 
U.S. Pat. No. 3,819,137, a trestle for a flexible hose is fitting 14 to the recreational vehicle drain line 12. At the 
provided in which a collapsing trestle supports the con- opposite end 15 of the hose 13, a second fitting assembly 
ventional flexible hose to provide a more direct gravity 16 can connect to a sewer inlet 17. The telescoping rigid 
flow of the sewage to prevent accumulation in lower polymer pipe 18 is a plurality of telescoping tubular 
spots of the terrain. Other patents that might be of inter- 45 sections 20, 22 or 24, each of which may be a polymer 
est can be seen in U.S. Pat. No. 2,852,216 for a refueling or plastic material, each section being slightly smaller in 
conduit; U.S. Pat. No. 3,860,978 for a drain assembly for size than the next section, so that one can telescope 
sinks and bathtubs utilizing a flexible hose; and U.S. Pat. within the other. The flexible line 13 passes entirely 
No. 3,838,713 for a trailer and tube connection incorpo- through the rigid telescoping pipe 18 so that it forms 
rating a flexible hose. In U.S. Pat. No. 3,760,430 an 50 one continuous line from the connection 14 on the rec- 
adapter apparatus for a portable sewage disposal system reational vehicle 11 drain line 12 to the sewer inlet 17 
is provided for a flexible hose drain line connection. thereby preventing leakage in the drain line. The tele- 
The present invention is directed towards solving scoping pipe 18 prevents the flexible line 13 from fol- 
both the problem of collapsing rigid drain hose and lowing contours in the earth and thereby accumulating 
preventing the accumulation of sewage from the un- 55 waste and also preventing the collapse of the line. The 
even earth, and at the same time, avoiding the problems line 13 is connected as shown in FIG. 2 by a spring 
inherent in telescoping drain lines by having a flexible loaded band 21 located inside the flexible hose 13 adja- 
drain hose extending through a rigid telescoping pipe cent the end of one tubular section 22, so that the band 
and fastened at each end so that the flexible hose can expands the hose 13 against the internal wall 23 of the 
extend and contract with the telescoping pipe, but pre- 60 tubular section 22, thereby holding the flexible line 13 in 
venting any leakage or the use of special seals in the position at that point, and simultaneously expanding it 
telescoping sections. intermittent its ends and preventing the collapse of the 

line. At the opposite end of the tubular pipe 18, the 
SUMMARY OF THE INVENTION larger tubukr section 24 has a second and larger spring 

The present invention relates to a telescoping sewer 65 loaded band 25 expanding against the inside of the hose 

drain hose for recreational type vehicles and has a tele- 13 and against the internal wall 26 of the tubular section 

scoping rigid tubular wall drain pipe having a plurality 24. This also prevents the hose 13 from sliding out one 

of tubular sections telescoping one within the other. A end or the other of the pipe 18. The drain pipe 18 tubu- 
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lar section 24 may have an inwardly turned flange 27 
while the next adjacent tubular pipe 20 may slide inter- 
nally of the pipe 24 and may include an alternately 
turned flange 28, so that the flanges 27 and 28 will inter- 
sect when the pipes are extended their full length, pre- 5 
venting pipe 20 from sliding out of pipe 24. The flanges 
also have the benefit, as shown in FIG. 6, of preventing 
damage to the hose 13 by the curved flange 28 sliding 
against the hose 13 to fold it, but to allow it to slide 
between pipes during the telescoping of the pipe 18 for 10 
storage on the recreational vehicle when not in use. 
Similarly, pipe 22 has external flange 30 at one end 
protruding into the pipe 20, which has an internally 
extending flange 31 for engaging the flange 30. The 
flexible drain 13 requires no seals between the telescop- 15 
ing tubular sections 20, 22 and 24, to prevent leakage 
from between the telescoping tubular sections. 

In operation, the pipe 18 is telescoped closed, as par- 
tially illustrated in FIG. 3, and packed on the recre- 
ational vehicle. Upon arriving at a campsite, the drain 20 
line 10 is removed, the telescoping pipe portion is tele- 
scoped to the desired length, which simultaneously 
expands the flexible hose 13 located inside the telescop- 
ing pipe 18 between the steel bands 21 and 25. The 
flexible hose 13 extending out either end of the pipe 18 25 
can then be used to connect to the drain line 12 of the 
recreational vehicle 11 at one end and to the sewer 17 
on the opposite end. In the sectional view of FIG. 4, the 
tubular pipe can be seen having the largest telescoping 
tubular section 24 adjacent the telescoping tubular sec- 30 
tion 20, which is adjacent the telescoping tubular sec- 
tion 22, which has the flexible sewage hose 13 mounted 
thereinside by the spring loaded band 21. It should be 
clear at this point that an improved drain line has been 
provided for recreational vehicles, campers, or the like, 35 
which can be manufactured for the most part from 
commercially available materials. The telescoping tubu- 
lar sections 20, 22 and 24 can be made of conventional 
polymer pipe, such as PVC, cut to size and having the 
ends flanged, while the flexible sewage hose 13 is com- 40 
mercially available, as are clamps and fitting assemblies 
for connecting to hose to the drain line and to the sewer 
inlet. The spring loaded expansion bands for compress- 
ing the flexible hose 13 to the tubular sections can be 
made from stainless steel or any other low corrosive 45 
resilient material desired. 

The present invention is, accordingly, not to be con- 
strued as limited to the particular forms disclosed 
herein, which are to be regarded as illustrative rather 
than restrictive. 50 

I claim: 



1. A telescoping drain line for recreational vehicles, 
or the like, comprising in combination: 

a telescoping rigid wall drain pipe having a plurality 
of sections telescoping one within the other; 

a flexible hose extending through said telescoping 
rigid wall drain pipe for contracting and expanding 
with the telescoping of said telescoping rigid drain 
pipe; and 

means for attaching said flexible hose to at least two 
telescoping rigid wall pipe sections between the 
ends of said flexible hose, whereby said flexible 
hose will expand or contract inside said telescoping 
rigid wall drain pipe responsive to the telescoping 
of said pipe. 

2. The apparatus in accordance with claim 1, in 
which the means for attaching said flexible hose to said 
telescoping rigid wall pipe sections includes a spring 
loaded arcuate band positioned inside said flexible hose 
for expanding said flexible hose against the interior wall 
of one section of said telescoping rigid wall drain pipe. 

3. The apparatus in accordance with claim 2, in 
which said flexible hose has a drain line fitting on one 
end thereof. 

4. The apparatus in accordance with claim 3, in 
which said flexible hose has a sewer inlet fitting on the 
other end thereof. 

5. The apparatus in accordance with claim 4, in 
which said telescoping rigid wall drain pipe has a plu- 
rality of tubular sections. 

6. The apparatus in accordance with claim 5, in 
which the largest tubular section of said telescoping 
rigid wall drain pipe has an annular flange on one end 
thereof directed towards the elongated axis of said tubu- 
lar section. 

7. The apparatus in accordance with claim 6, in 
which the plurality of tubular sections of said telescop- 
ing rigid wall drain pipe includes a second tubular sec- 
tion telescopically mounted in the said largest tubular 
section and said second tubular section has an annular 
flange flanged away from the elongated axis thereof, 
whereby said annular flanges on said largest tubular 
member and said second tubular section will intersect to 
prevent the separation of said tubular sections. 

8. The apparatus in accordance with claim 7, in 
which each intersecting tubular section has intersecting 
annular flanges. 

9. The apparatus in accordance with claim 8, in 
which said telescoping rigid wall drain pipe is made of 
a polymer material, and said flexible hose is made of a 
second polymer material. 
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[57] ABSTRACT 
A waste dispensing device for recreational vehicles 
includes an elongate longitudinally compressible and 
extensible hose which is connected to the waste outlet 
fitting of a recreational vehicle. The dispensing device 
includes an exterior housing structure which is secured 
to and positioned around that end portion of the hose 
which is connected to the recreational vehicle. The 
hose may be longitudinally retracted and contained 
within the exterior housing structure when the vehicle 
is being moved, and conversely, the hose may be longi- 
tudinally extended for connection to a waste disposal 
system, when the vehicle is stationary. 

4 Claims, 1 Drawing Figure 
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that the length of the inner tubular member is optional 

WASTE DISPENSING DEVICE FOR and may be as long as twenty feet in its extended posi- 

RECREATIONAL VEHICLES AND THE LIKE tion. 

The rear or other end of the outer tubular member 16 

SUMMARY OF THE INVENTION 5 i s glued to a sleeve element 17, and the sleeve element 

This invention relates to waste dispensing devices sealingly secured, as by glueing, to one end of an elon- 

and more particularly to a waste dispensing hose and gate cylindrical sleeve 18. It will be noted that the rear 

housing therefor for use with recreational vehicles. or other end of the sleeve 18 is tapered as at 19. It is also 

An object of this invention is to provide a novel pointed out that the sleeve 18 has a diameter larger than 

waste dispensing device including a flexible, extensible 10 the diameter of the inner hose 11 and has a length di- 

and retractable dispensing hose which may be readily mension corresponding substantially to the length di- 

extended for use in dispensing waste when the vehicle is mension of the outer tubular member 16. The sleeve 18 

parked, and which may be readily retracted to a stored is provided with a U-shaped handle 20 having suitable 

position when the vehicle is being moved. securing elements, such as bolts 21, which secure the 

A more specific object of this invention is to provide 15 U-shaped handle to the sleeve adjacent the mid-portion 

a waste dispensing device, of simple and inexpensive thereof. The sleeve 18 and the outer tubular member 16 

construction, including a hose which is adapted to be constitute an exterior housing in which the hose 11 is 

connected to the conventional waste outlet fitting of a disposed when the latter is in the retracted position, 

recreational vehicle, and an exterior housing for the The hose 11 has an elongate, rigid cylindrical spout 

hose in which the hose may be retracted to thereby 20 22 secured to its other end and projecting therefrom. In 

protect the waste dispensing hose during travel of the t h e embodiment shown, the rigid spout has one end 

recreational vehicle. portion thereof relieved or reduced as at 23 which proj- 

These and other objects and advantages of this inven- ects interiorly of the hose 11 and is glued thereto. The 

tion will more fully appear from the following descnp- re duced end portion of the spout defines an annular 

tion made in connection with the accompanying draw- 25 shoulder u an(J an annular s]eev£ js posjtioned around 

ings, wherein likereference characters refer to the same the exterior tjon of the hose u and is ]ued theretQ 

or similar parts throughout the several views. but js spaced from the shoulder 24 SQ that a groove is 

FIGURES OF THE DRAWINGS defined between one end of the sleeve 25 and the shoul- 

„ T _ ,. ., . .. . . fi , . . ,„ der 24. An L-shaped handle 26 having a leg 17 is pro- 

FIG. 1 is a side elevat.ona v.ew of the novel wast 30 J attachment ring 28 which is posi- 

SSI.S^TforS? ti0ned Withi " the gr °° Ve defMd by the Sh0ulder 24 and 

B the sleeve 25. The annular attachment ring permits the 

L-shaped handle to rotate relative to the hose 11. 

35 A clamping cap 29 includes an annular attachment 

Referring now to the drawing, it will be seen that one P° rt ! on 30 ^ is P°f i tio " ed a , round and is s „ e n cu r ed bv 

embodiment of my novel waste dispensing device, des- S ueln S t0 the s f ve 25. The clamping cap 29 also m- 

ignated generally by the reference numeral 10, is there- cludes a generally cylindrical enlarged clamping por- 

Shown. The waste dispensing device 10 is adapted for tIon 31 whlch 18 P">vided with internal ridges 32 which 

use with recreational vehicles and is intended to be 40 are adapted for sealing engagement with the exterior 

connected to the waste outlet fitting of a recreational surface of the »g id sleeve 18 - In order to provide a fluid 

vehicle through which waste material is dispensed. seal between the hose connection 11 and the spout 22, 

Typically, the outer end of the waste dispensing device sealin S ta P e 33 is a PP"ed to the exterior surface of the 

is adapted to dispense the waste material into a waste hose and a heav y rubber sealing band 34 is positioned 

disposal system. 45 around the tape 33. It will be noted that these sealing 

The waste dispensing device 10 includes an elongate, elements are positioned interiorly of the clamping cap 
flexible inner tubular member or hose 11 which is 

formed of a liquid impervious material, preferably vi- The dispensing device 10 also includes an elongate 
nyl, and has a helical spring 12 embedded therein. It will sanitary self-sealing cap 35 which is of cylindrical con- 
be noted that the hose 11 has a bellows type construe- 50 figuration and which is formed of a rigid material. The 
tion and is longitudinally extensible and retractable as sanitary cap 35 has an end portion 36 having an opening 
well as being flexible. One end of the inner hose 11 is therein which is closed by conventional drain plug 37. 
connected to an annular coupling element 13 which is The sanitary cap 35 is also provided with internal 
adapted to be connected to the waste outlet fitting 14 of grooves 38 which form a fluid seal with the exterior 
a recreational vehicle. It will be noted that the coupling 55 surface of the spout 22. 

element 13 has an enlarged annular portion 15 to which In use, the coupling element 13 will be connected to 

is connected one end of an outer flexible tubular mem- the outlet fitting 14 of the recreational vehicle, and the 

ber or hose 16. The outer tubular member 16 although hose 11 will be extended to its extended position when 

having a larger diameter than the inner hose 11, is of the the recreational vehicle is parked, for example, at a 

same construction and is formed of a vinyl material 60 campsite. The sanitary cap 35 will be removed from the 
having a helical spring embedded therein. Thus, this . spout 22 and the user will grip the handle 26 and pull the 

outer tubular member 16 is capable of flexure during spout for insertion into a sewage disposal system. Liq- 

use. uid entrained waste material will be directed through 

In this regard, it is pointed out that typically the inner the hose 11 into the conventional sewage disposal sys- 

hose 11 when in an extended position has a length di- 65 tem at the campsite. 

mension of ten or twenty feet. On the other hand, the It is pointed out that the sleeve 18 may be supported 

outer tubular member 16 typically has a length dimen- or secured to a bracket carried by the vehicle or may be 

sion of approximately twelve inches. It is pointed out connected to any conventional adjacent structure on 
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the recreational vehicle. When it is desirable to move 
the vehicle, a user merely removes the spout from its 
connected relation to the sewage disposal system and 
places the sanitary cap over the end of the spout. There- 5 
after, the hose may be compressed into the housing 
structure defined by the sleeve 18 and the outer tubular 
member 16 until the clamping cap engages the end of 
the sleeve 18. In this mode, the hose 11 will be com- 
pressed to substantially less than one-half of its overall 
length and will be conveniently stored within the hous- 
ing structure for travel. 

From the foregoing, it will be seen that I have pro- 
vided a novel waste dispensing device which is not only 15 
of simple and inexpensive construction, but one which 
functions in a more efficient manner than any hereto- 
fore known comparable device. 

What is claimed is: 20 

1. A waste dispensing device for recreational vehicles 
and the like comprising: 

an elongate, flexible inner tubular member being lon- 
gitudinally retractable and extensible between an ^ 
extended position and a retracted position, 

a coupling element secured to one end of said tubular 
member and being adapted to be attached to the 
waste outlet fitting of a recreational vehicle, 



an elongate, rigid spout secured to the other end of 
said tubular member and projecting longitudinally 
therefrom, 

an elongate, exterior housing structure positioned 
around said inner tubular member and including an 
elongate rigid cylindrical sleeve and an elongate 
flexible outer tubular member, said outer tubular 
member having one end thereof connected to said 
coupling element and having the other end thereof 
connected to said rigid sleeve, said exterior housing 
structure having a length dimension substantially 
less than one-half the length dimension of the inner 
tubular member when the latter is in the extended 
position, 

an annular clamping cap positioned around and con- 
nected with said spout, the clamping cap releasably 
engaging an end portion of said rigid sleeve to 
retain the inner tubular member in a retracted posi- 
tion within said exterior housing structure. 

2. The dispensing device a£ defined in plaint 1 
wherein said clamping cap is spaced inwardly from the 
outer end of said rigid spout. 

3. The dispensing device as defined in claim 1 and a 
handle revolvably mounted on said dispensing device 
adjacent said spout. 

4. The dispensing device as defined in claim 1 
wherein said clamping cap extends radially outwardly 
at said spout adjacent the inner end thereof. 
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[57] ABSTRACT 
An apparatus for discharging sewage from a holding 
tank on a travel trailer or the like to a sewer inlet in- 
cludes a flexible inlet coupling section for connecting to 
the discharge fitting on the holding tank, an L-shaped 
fixed outlet coupling section for insertion into the sewer 
opening, and a telescoping tube section connected to 
the inlet and outlet coupling sections. The joints or 
connection points to the flexible inlet coupling sections 
are sealed by hose clamps, and the connection between 
the tube sections and the connection between one end of 
the tube sections and the outlet coupling section are 
sealed with locking couplings having "O" rings. The 
flexible coupling and telescoping section accommodate 
various positions of the holding tank relative to the 
sewer inlet. A rigid tube section can be inserted be- 
tween the telescoping tube section and the outlet cou- 
pling section to further increase the length of the sew- 
age discharge apparatus. 

14 Claims, 4 Drawing Figures 
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It is an object of the present invention to provide a 

APPARATUS FOR DISCHARGING SEWAGE sewage discharge device for travel trailers and the like 

FROM TRAVEL TRAILERS AND THE LIKE which can be easily operated and stored. 

It is a further object of the present invention to pro- 

FIELD OF THE INVENTION 5 vide a sewage discharge apparatus for travel trailers and 

The present invention relates generally to a sewage [J e ,ike which is economical to manufacture and assem- 

discharge device and in particular to a device for tern- . . . 

porarily connecting a holding tank in a travel trailer or !' ,S a furthe J". object of the P re ^ nt lnventt °V° P r °- 

the like to a drain a sewa S e discharge apparatus for travel trailers and 

10 the like which can be adapted to connect a holding tank 

DESCRIPTION OF THE PRIOR ART discharge outlet to a sewer inlet from a wide variety of 

As travel has become more popular, many individuals l0Cati ° nS ° f the inlet and the ° ut,et " 

and families have purchased travel trailers, motor DETAILED DESCRIPTION OF THE 

homes and the like having holding tanks for retaining ]5 DRAWINGS 

sewage generated during use. When it is time to empty FIG. 1 is a front elevational view of a sewage dis- 

the holding tank, typically a flexile hose is connected charge devjce according to the present in ve „ t ion shown 

between a standard discharge coupling on the holding in a par tially extended position; 

tank and a sewer or collection tank. A flexible hose is FIG. 2 is an enlarged cross-sectional view of the inlet 

utilized because it is capable of extension and contrac- 20 coupling section of the sewage discharge apparatus 

tion to compensate for the relative positions of the hold- shown in FIG. 1; 

ing tank outlet and the collection point. It is desirable FIG. 3 is an enlarged cross-sectional view of the 

that the hose be supported in such a manner as to enable outlet coupling section of the discharge apparatus 

the sewage to gravitate from the holding tank to the shown in FIG. 1; and 

sewer without sags in the hose in which sewage may 25 FIG. 4 is a cross-sectional view of an extension sec- 

accumulate and freeze, and in such a manner that the tion for use with the outlet coupling section shown in 

hose is protected against damage. It is also desirable that FIG. 3. 

the hose be supported such that it can be handled in a DESCRIPTION OF TOP PRPFPPRPn 

sanitary manner without the sewage coming in contact Dil bCRI "^™^™J* ERERRED 

with the user. Furthermore, it is desirable that the hose 30 EMBODIMENT 

and its support be capable of being stored in as small a There is shown in FIG. 1, a front elevational view of 

space as possible when not in use. a sewage discharge apparatus 10 in accordance with the 

A prior art hose supporting device is disclosed in U.S. present invention. A standard Fitting 11 is adapted to 
Pat. No. 3,730,228 issued on May 1, 1973. There is connect to a holding tank discharge outlet coupling (not 
shown in that patent a hose case for supporting and 35 shown ) of the 4 yP e which ' s typically attached to the 
enveloping a flexible hose, which case is capable of holding tanks of travel trailers, motor homes and the 
longitudinal extension and contraction in any position like The flttim 3 11 is attached to one end of an inlet 
of extension and contraction of the hose. The case is cou P lln g section 12 which is typically formed of a flexi- 
formed of a plurality of telescoping tubular sections, bJe hose> ^ °PP°s»te end of the inlet coupling section 
through which the hose extends, that can be relatively 40 12 is attached to ^ "»>er tube section 13 which telec- 
extended and contracted in correlation with the exten- scopes lnside "? outo tube section 14 ^ end of the 
sion and contraction of the hose. One disadvantage of ?" ter tub f sect, °? 14 lnt P whlch the inner tube section 
this device is that is must be supported in the desired *?. ex * nd L! s sealed . agiunst by a locking con- 
position by two pairs of legs which are pivotly con- ? lm f t 1S ' ™ e ° Pp0S ' te end of * e ^ ?*? section 14 
nected to the telescoping case. When in use, the legs 45 L/TJf / ^ V™ " 
must be pivoted in a downward direction to engage the * » futed , 0Utlet C ° Upl "?i ?T "l The ° pen 
ground and then pivoted upward for storage. Of course! ^ SeCt '° n 17 " ada P tedt0 be m ~ 
fhis device is difficult, if not impossible, to utilize when * erted mt ° 3 SeWer ^ ° pe J mng 7*i hat the T™ 86 
the supporting ground is uneven or is not availabS , n d «charge apparatus 10 provides a closed condmt for the 
is bulkv to storp 50 discharge of sewage from a holding tank to a sewer. 
y As shown in FIG. 2, the fitting 11 has a larger diame- 
SUMMARY OF THE INVENTION ter OP* 511 end 20 having a pair of coupling slots 21 

TUa <• ■ , formed in the walls thereof for cooperation with a lock- 

HiSl P , T n " T, Cerned Wltl L a , TT in S device on the ^Wmg tank discharge outlet cou- 

^^fT^^V^T 08 ^-^ 55 plin S (" ot show »)- The fi"ing 11 also has a smaller 

with one end connected to a flexible hose and fitting for diameter end 22 which , fits inside one end ^ 

connection to astandard discharge outlet couphng on a flexjble Met couplmg sect f 0 6 n n ^ u section 

holding tenk. The other end of the telescoping tube .s 12 indues a length of flexible hose 23 which is firmly 

connected to an L-shaped discharge pipe for insertion attached to th e fltting u by a standard hose cl ^ 

into a sewer mlet opening. In addition, a quick discon- «, The clamp 24 encircles the outer end wall of the hose 23 

nect couphng can be utilized for permitting the inser- and clamps the inner wall of the hose firmly against the 

tion of a fixed length extension tube between the tele- outer wall of the smaller diameter end 22 of the fitting 

scoping tube section and the L-shaped discharge pipe n to achieve a fluid tight seal, 

where the distance between the holding tank and the The opposite end of the flexible hose 23 receives an 

sewer mlet exceeds the maximum extended length of 65 end of the inner tube section 13 and is attached thereto 

the discharge apparatus. When not in use, the discharge by a standard hose clamp 25 which encircles the outer 

apparatus telescopes to its minimum length for easy surface of the end of the flexible hose 23. The clamp 25 

storage. firmly holds the inner wall of the hose 23 against the 
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outer surface of the end of the inner tube section 13 to 14 a distance sufficient to place the male end 49 of the 

achieve a fluid tight seal. The other end of the inner coupling section 17 at the inlet of a sewer. The flexible 

tube section 13 telescopes inside the outer tube section inlet coupling section 12 accommodates various angles 

14. The inner tube section 13 can be formed of a stan- created by the relative positions of the holding tank and 

dard 2\" inside diameter polyvinylchloride pipe, for 5 the sewer. 

example, while the outer tube section 14 can be formed There is shown in FIG. 4, an extension section for the 

from a standard 3" inside diameter polyvinylchloride sewage discharge apparatus in accordance with the 

pipe. The locking coupling 15 includes an inner ring 26 present invention. The extension section permits the 

which accepts the end of the outer tube section 14. An f Ixe d outlet coupling section 17 to be disconnected from 

inwardly extending radial flange 27 is formed at one end 10 the tube section 14 for the insertion of the extension 

of the ring 26 to abut the end of the outer tube section section t0 accomrno date distances which are longer 

14 and the ring 26 is attached to the tube section 14 by than the fully extended length of the sewage discharge 

a suitable adhesive. apparatus 10 of FIG. 1. 

Typically, a pair of ears or posts 28 extend radially xhere is shown jn FIG 4 an extension section 60 f or 

outwardly from the outer wall portion of the inner ring 15 use with the sewage discharge apparatus jo. The exten- 

26 and engage slots formed m the wall of an outer ring sion section 60 jndudes a tubular ; fil havi a ma , e 

29. The bottom wall of the outer ring 29 has an in- lef 62 aUached a , Qne £nd and fema , e , 63 

wardly extending flange 30 formed at one end thereof attached at the other end thereof The leT / 62 and 

o abut the flange 27. circumferentially extending 63 are similar to the locking coupler 16 of FIG. 3. A pair 

O ring groove is formed about the innei -edge of the 20 Qf M formed Qn ^ ^ £ 

i^^zs&XEsstSZi °r rd,y 44° nsTrt? t s,ots . fo r h d in th * 

coupling slots formed in the outer ring 29 to lock the outer nng 44 of FIG. 3. The female coupler 63 has a pa,r 

rings together and the "O" ring 31 is compressed be- ° f *** 65 . °" * °" e ,S ' Sh ° Wn f °™ ed th £f m f C00 P" 

tween the inner ring flange 27 and the outer ring flange 25 er f on the posts 43 of FIG 3. Therefore, the 

30 to seal against the outer surface of the inner tube ^tension section 60 can be inserted between the locking 

section 13 as the tube 13 is moved into and out of the C0U P lln ^ > ft 16 . and * he ° uter tube <* ct ™ 14 ' The extensl ° n 

interior of the outer tube section 14. 60 ■ utll ' zed ln case the distance between the 

At the opposite end of the inner tube section 13there * oldm g outlet and the sewer inlet is greater than 

can be attached to the outer surface one or more cir- 30 th - e maximum extended d.stance of the sewage dis- 

^ cumferential seals 40 which seal against the inner sur- charge apparatus 10. The extension section 60 can be 

face of the outer tube section 14 as shown in FIG. 3. formed of an y su,table ^"S 1 " more than one such 

The other end of the outer tube section 14 is attached to extension section can be utilized to provide the neces- 

th locking coupling 16. The coupling 16 is similar to the sar y s P acir »g between the flexible inlet coupling section 

locking coupling 15 in that an inner ring 41 is attached 35 12 and the flxed outlet coupling section 17. 

to and accepts the end of the outer tube section 14. An In accordance with the provisions of the patent stat- 

inwardly extending flange 42 is formed at one end of the utes > the P™»ciple and mode of operation of the inven- 

inner ring 41 to abut the end of the outer tube section 14. tion have been explained in its preferred embodiment. 

: A pair of radially outwardly extending ears or posts 43 However, it must be understood that the invention may 

are formed on an outer surface of the inner ring 41 and 40 be practiced otherwise than specifically illustrated and 

engage slots formed in the walls of an outer ring 44. The described without departing from its spirit or scope, 

outer ring 44 has an inwardly radially extending step 45 what is claimed is: 

formed on the inner wall thereof including an "O" ring 1- A sewage discharge apparatus for connecting a 

groove for accepting an "O" ring 46. When the outer source of sewage to a desired destination for the sewage 

ring 44 is rotated into engagement with the inner ring 45 comprising: 

41, the ears or posts 43 engage the slots in the outer ring an inlet coupling section having a fitting attached to 

44 and lock the two rings together. In this position, the one end thereof, said fitting having a larger diame- 

"O" ring 46 is compressed to seal the connection be- ter opening for coupling to an outlet fitting at- 

tween the rings 41 and 44. tached to a source of sewage and a smaller diame- 

The outer ring 44 also includes a tubular extension 47 50 ter opening, and a flexible tube with said smaller 

which extends inside one end of an L-shaped outlet diameter opening extending into and attached to 

coupling section 17. The coupling section 17 can be one end and having an oppsite end; 

formed from a standard "L" coupler made of polyvinyl- a telescoping section having an inner tube section 

chloride material. The coupling section 17 includes a telescoping inside an outer tube section and having 

female end 48 for accepting the extension 47 and a male 55 one end of said inner tube section connected to said 

end 49 which fits into a sewer inlet (not shown). The opposite end of said inlet coupling section; and 

inner ring 41 can be attached to the outer tube section an outlet coupling section including a generally L- 

14 and the extension 47 can be attached to the female shaped tube having one end connected to an oppo- 

end 48 with a suitable adhesive for fluid tight seals. site end of said telescoping section and having an 

When the sewage discharge apparatus 10 is to be 60 opposite end with means for connection to a desti- 

stored, the inner tube section 13 is telescoped inside the nation for sewage, whereby said flexible tube and 

outer tube section 14 to reduce the length of the appara- said telescoping section are each slectively adjust- 

tus to a minimum. The apparatus is then ready for stor- able for accommodating different relative positions 

age in any suitable space in a travel trailer, motor home of a source of sewage to be emptied and a destina- 

or the like. When it is time to utilize the apparatus 10, 65 tion for the sewage, said outlet coupling section 

the fitting 11 is connected to the discharge outlet cou- including a locking coupling having an inner ring 

pling on the holding tank to be emptied and the inner attached to said outer tube section, an outer ring 

tube section 13 is extended from the outer tube section attached to said generally L-shaped tube, and lock- 
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ing means for releasably attaching said inner ring to 
said outer ring. 

2. The apparatus according to claim 1 including a 
hose clamp encircling an outer surface of said flexible 
tube for attaching said flexible tube to said fitting in a 5 
fluid tight relationship. 

3. The apparatus according to claim 1 wherein said 
flexible tube is formed from a length of flexible hose. 

4. The apparatus according to claim 1 wherein said 10 
inlet coupling section includes said flexible tube having 
said opposite end open for accepting said one end of 
said inner tube section, and further includes a hose 
clamp encircling said flexible tube to firmly connect 
said flexible tube to said inner tube section in a fluid 15 
tight relationship. 

5. The apparatus according to claim 1 wherein said 
locking means includes at least one radially outwardly 
extending post formed on said inner ring for coopera- 
tion with at least one slot formed in a wall of said outer 20 
ring. 

6. The apparatus according to claim 1 including an 
"O" ring positioned between said inner ring and said 
outer ring for sealing against fluid flow between said 2 5 
inner and outer rings. 

7. The apparatus according to claim 1 including an- 
other locking coupling having another inner ring at- 
tached to said outer tube section, another outer ring 
slidably engaging said inner tube section, and another 30 
locking means for releasbly attaching said another inner 
ring to said another outer ring. 

8. The apparatus according to claim 7 wherein said 
another locking means includes at least one radially 
outwardly extending post formed on said another inner 35 
ring for cooperation with at least one slot formed in a 
wall of said another outer ring. 

9. The apparatus according to claim 7 including an 
"O" ring positioned between said another inner ring and ^ 
said another outer ring for sealing against fluid flow 
between said another inner and outer rings. 

10. The apparatus according to claim 7 including an 
"O" ring positioned between said another outer ring 
and an outer surface of said inner tube section for seal- 45 



ing against fluid flow between said another outer ring 
and said inner tube section. 

11. A sewage discharge apparatus for connecting a 
discharge outlet of a holding tank in a travel trailer or 
the like to a destination for the sewage in the holding 
tank comprising: 

an inlet coupling section having a fitting for connec- 
tion to a discharge outlet of a holding tank and a 
flexible hose section having one end connected to 
said fitting; 

a telescoping section having an inner tube section 
connected at one end to an opposite end of said 
flexible hose section and an outer tube section 
having one end for accepting an opposite end of 
said inner tube section, said inner and outer tube 
sections telescoping with one another; and 

an outlet coupling section having a generally L- 
shaped tube with one end connected to an oppo- 
site end of said outer tube section and an opposite 
end for discharging sewage, whereby said flexi- 
ble hose section and said telescoping section are 
selectively adjustable for accommodating differ- 
ent relative positions of a holding tank to be 
emptied and a destination for sewage in the hold- 
ing tank, said outlet coupling section including a 
locking coupling having an inner ring attached 
to said outer tube section, an outer ring attached 
to said generally L-shaped tube, and locking 
means for selectively releasably attaching said 
inner ring to said outer ring. 

12. The apparatus according to claim 11 wherein said 
locking coupling includes an extension section con- 
nected between said outer ring and said generally re- 
shaped tube. 

13. The apparatus accroding to claim 11 including 
another locking coupling attached to said outer tube 
section and having means to seal against fluid flow from 
an interior to an exterior of said telescoping section 
between said inner and outer tube sections. 

14. The apparatus according to claim 11 wherein said 
locking coupling includes means to seal against fluid 
flow from an interior to an exterior of said telescoping 
section between said outer tube section and said gener- 
ally L-shaped section. 



50 



55 



60 



65 



Appellant's Brief EFS filed 10/24/2007 



Page 129 of 303 



APPLICATION NO. 10/693719 



United States Patent [19] [li] Patent Number: 4,779,650 

Sargent et al. [45] Date of Patent: Oct. 25, 1988 



[75] Inventors: Charles L. Sargent; John M. Antos, 
both of Ann Arbor; George Grech, 
Garden City, all of Mich. 



[21] Appl. No.: 114,083 
[22] Filed: Oct. 27, 1987 



. 137/899; 137/599.2; 



[51] Int. 

[52] U.S. CI 

137/615; 285/165; 285/302 

[58] Field of Search 137/615, 899, 599.2; 

251/299, 298; 285/165, 299, 302 

[56] References Cited 

U.S. PATENT DOCUMENTS 



2,140,734 12/1938 Chandler 

3,496,959 2/1970 Wolfe et al. . 

3,623,500 11/1971 Hoy 

3,811,462 5/1974 Feliz 

4,133,347 1/1979 Mercer 

4,223,702 9/1980 Cook 

4,399,976 8/1983 Legris 



.. 137/599.2 
.... 137/899 
.... 137/899 
.... 137/899 
.... 137/899 
.... 137/899 
.... 251/315 



4,570,673 2/1986 Kendriok et al 137/61! 

Primary Examiner — A. Michael Chambers 
Attorney, Agent, or Firm — Harness, Dickey & Pierce 



[57] 



ABSTRACT 



A rotatable telescoping drain assembly permanently 
mounted at the end to waste receptacle drain on the 
underside of a recreational vehicle consisting of a 
swivel coupling unit attached to an axially extensible 
flow hose within a telescoping support tube assembly, a 
tie rod assembly connected to and extending between 
the tube assembly and the swivel coupling unit, and a 
discharge spout unit connected to the other end of the 
telescoping support tube and flow hose assembly which 
includes an internal valve. The telescoping tube assem- 
bly can be relatively telescoped, the swivel coupling 
relatively swiveled, and the tie rod relatively pivoted to 
locate the spout into the inlet of appropriate waste stor- 
age facility. During travel of the vehicle the discharge 
spout and drain assembly is supported within an en- 
closed cabinet mounted on the vehicle. The telescoping 
drain assembly allows the vehicle operator to conve- 
niently avoid the usual mess associated with emptying 
liquid waste receptacles on the vehicle. 

10 Claims, 5 Drawing Sheets 
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assembly, enables the telescoping drain assembly to be 
supported in a neat and enclosed manner on the vehicle. 

The end result is a telescoping drain assembly that 
can be readily used by the recreational vehicle operator 
BACKGROUND OF THE INVENTION 5 to dispose of liquid waste from the vehicle in a dignified 

This invention relates generally to recreational vehi- manner approaching a "white glove" operation. In 
cles and more particularly to a telescoping drain assem- other words, the vehicle operator can conveniently 
bly permanently mounted on the vehicle and usable for avoid the usual mess associated with emptying liquid 
discharging liquid waste from the vehicle to a suitable waste receptacles on the vehicle, 
storage location such as an underground tank. 10 Further objects, features and advantages of the inven- 

Present day recreational vehicles that include collec- tion will be apparent from the accompanying descrip- 
tion tanks for waste water and sewage are in wide use. tion and the appended claims when taken in connection 
Periodically, such tanks must be emptied. Only rudi- and the accompanying drawings in which: 
mentary removal mechanisms are provided for empty- FIG. 1 is a fragmentary perspective view illustrating 
ing the waste from recreational vehicles. Examples are 15 a portion of a recreational vehicle and showing the 
flexible hoses that are stored in an external cabinet on telescoping drain assembly of this invention is assembly 
the vehicle and which must be connected to the dis- relation with the vehicle and in a position for discharg- 
charge pipe on the vehicle and then manipulated to ing the liquid waste from the vehicle into an under- 
connect to an underground storage tank or the like. ground receptacle; and 

These hoses necessarily involve human handling of the 20 FIG. 2 is a perspective view of the telescoping drain 
waste material both during connection of the hose to assembly of this invention shown in assembly relation 
the vehicle and in storage of the hose following use to w ; t i, a vehicle discharge pipe; 

drain the vehicle tanks since some of the waste clings to piG. 3 , s a longitudinal sectional view of the struc- 
the hose. In addition, connection or disconnection of ture shown in FIG. 2 as viewed from substantially the 
the mechanisms often involves crawling around the 25 line 3 3 in FIG 2 . and 

vehicle on typically soiled pavement near the under- FIG. 4 is a fragmentary enlarged sectional view of 

ground storage tank inlet. As a result, present day sys- one end portjon of the telescoping drain assembly of this 
terns for removing the stored liquid waste from recre- invention- 

ational vehicles are very unsatisfactory. FIG. s'is a transverse sectional view of a portion of 

It is an object of the present invention, therefore, to 30 ^ ^ ^ ^ ^ ; Qrates the 

provide a telescoping dram assembly that enables re- disch t as viewed from substantially ]in e 5-5 

moval of this waste without the previously unavoidable FIG. 4, showing the shut off valve in open and closed 
mess and inconvenience that this entailed for the vehi- positions- 

cle operator. ^ plG _ ^ ^ an en]arged transverse sec tional view of a 

SUMMARY OF THE INVENTION portion of the storage cabinet as viewed from substan- 

The present invention consists of a swivel coupling tMly the line 6-6 in FIG. 2; and 
unit comprised of a pair of axially aligned tubes that are 7 ls . an enlarged sectional view of the swivel 

relatively rotatable. One of the tubes is connected to the coupling unit shown in blL,. S. 

waste water discharge pipe on the vehicle. An axially 40 With reference to the drawing, the telescoping drain 



extensible flow hose of flexible construction is con- assembly of this invention, indicated generally at 10, is 

nected at one end to the other one of the tubes. A tele- illustrated in FIG. 1 mounted on a recreational vehicle 

scoping support tube assembly having a pair of ends and 12 ° f elt her van or trailer type containing conventional 

comprising a plurality of axially telescoped tubes is holding tank(s), not shown, for waste water and sewage 

positioned about the flow hose at a position spaced from 45 and a discharge pipe 14 through which such fluid waste 

the coupling unit so as to protect the flexible flow hose * directed. The telescoping dram assembly 10 is illus- 

and provide a proper grade for drainage. A tie rod trated in FIG. 1 in an operating position in which it is 

assembly connected to and extending between one end capable of discharging fluid waste from the vehicle 12 

of the tube assembly and the coupling unit comprises tie into the inlet opening 16 for an underground disposal 

rod members pivotally connected for pivotal movement 50 tank (not shown). The telescoping drain assembly 10 is 

about an axis extending transversely through the flow also moveable to a storage position in which it is of a 

tUDe retracted length relative to the extended length shown 

A discharge spout unit connected to the other end of in FIG. 1 and in which the discharge end of the drain 

the telescoping support tube and flow hose assembly assembly 10 is supported in a storage cabinet supported 

includes a valve member moveable between open and 55 on a position below the vehicle 12. The cabinet 20 is 

closed positions. As a result the telescoping support shown in an open position in FIG. 1 and in a closed 

tube assembly can be relatively telescoped to locate the position shown in FIG. 2. 

spout a desired distance from the vehicle and the swivel The telescoping drain assembly 10 includes a swivel 
coupling members can be relatively swiveled and the tie coupling unit 22, shown sectionally in FIG. 3 and en- 
rod members relatively pivoted about the transverse 60 larged in FIG. 7, which is comprised of a pair of rela- 
axis to locate the spout at a desired position located to tively rotatable aligned flanged tubular members 24 and 
one side of and below the discharge pipe. This enables 26 and a split ring retainer 25. Annular flanges 21 and 23 
ready discharge of waste water from the vehicle at any on one end of each of members 24 and 26 respectively 
storage tank or the like located in the vicinity of the are mated together and rotatably enclosed within the 
vehicle. During travel of the vehicle, a cabinet, 65 annular groove in retainer 25. Conventional o-ring 27 
mounted on the vehicle at a position spaced from the residing in the recess formed between mated flanges 21 
discharge pipe corresponding to the position of the and 23 provides a sealed flow path between tubular 
discharge spout in the retracted position of the tube members 24 and 26 while allowing relative rotation of 
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member 26 about axis 29. The opposite end of tubular shutoff valve 64 in the closed position, the vent valve 
member 24 is secured to inlet hose 15 which is in turn member 70 will move outwardly, as shown in broken 
removably secured to discharge pipe 14 via outlet lines in FIG. 5 to enable air to vent through the open- 
adapter 13. Inlet hose 15 is secured to the vehicle by ings 72. This facilitates a smooth operation of extending 
bracket 17. The opposite end of tubular member 26 is 5 the telescoping drain assembly 10. A splash plate 73 
fixed to end 30 of flow hose 28. prevents the plugging of the vent openings 72 from the 

As shown in FIG. 3, the axially extensible flow hose splashing of waste flow. 

28 is secured at one end 30 to the tubular member 26. The cabinet 20 is shaped to accommodate the dis- 

The flow hose 28, in addition to being axially extensible, charge spout assembly 48. The cabinet 20 consists of a 

is of a flexible construction so that it is also readily 10 main enclosure body 76, of generally L-shape having a 

bendable m a transverse direction. side open i ng 78 an d a supporting bottom wall 80 on 

A telescoping support tube assembly 32, consisting of w hich the discharge spout assembly 48 rests in a storage 

a plurality of axially aligned relatively telescoped tubes position of the telescoping drain assembly 10. The cabi- 

34 is positioned about the flow hose 28 at a position net 20 also includes a door memb er 82 pivotally 

spaced from the coupling unit 22. In the illustrated 15 mounted by a hinge 84 on the body 76 for movemen t 
embodiment of the invention, the assembly consists of between an open position to one side of the opening 78 

four tubes 34, the outer most tube 34 is secured to an (FIG 1} and a closed ition dosi {he j ?8 

annular bracket 36 and the inner most tube 34 is secured and reIeasably latched t0 the bod 76 b a latch 88 

to an annular bracket 38. The ends of the tubes are 20 is attachgd tQ the substructure of recre . 

formed with abutting shoulders 40 so that when the 20 ational ^ n fc means f 

inner most tube 34 is moved m a direction axially away T „ t . -lM . t . ,i^„„ ; j. • « m r *i.- 

from the adjacent tube 34, when it has been moved its inv ^ n ^,^ t tT^v^lKK it 

full length, the shoulder 40 thereon will abut with the » nvent ' on > ^^ume that the vehicle 12 is parked and it ,s 

corresponding shoulder 40 on the adjacent tube so as to deS " ed t0 , m W . the ^ WaS * m th , e h ° ldm S tank £ 

in turn extend that tube 40 relative to its outwardly 25 ta f S ™ th * Vehlcle } 2 * r ° U & h th * d ! S f ar S e P'P e " 

adjacent tube ° underground tank having the inlet opening 16. 

Two tie rod assemblies 42 are each pivotally con- F " rther a ™ that at such time the assembly 10 is in its 

nected to and extended between opposite sides of the *T g \FTT *?T ^ W ™ °° ^ 

retainer 25 as shown in FIG. 7, and the annular bracket hel ™ the b ° dy of the v !^l e T X }' , u 
36 shown in FIG. 3. The tie rod assemblies 42 consist of 30 The handle opening 86 (FIG. 6) on the enclosure 

a plurality of link arms 44 that are pivotally connected c ° ver 20 ' s f as P ed and the cover 20 1S manipulated to 

for relative pivotal movement about an axis 46 which release the latch 88 following which the cover 82 is 

extends transversely through the flow hose 28. moved to lts °P en Position shown in FIG. 1. The dis- 

As shown in FIG. 3, a flexibly bendable conduit or char S e s P out unlt 48 ls then manually grasped and 

accordion bellows tube 90 covers the flow hose 28 and 35 moved horizontally out of the enclosure 46 with the 

tie rod assemblies 42 and is connected to one end to vent valve member 70 breaking any vacuum inside flow 

retainer 25 and at the other end extends over bracket 36 tube 28 ^ the s P out 60 ls rot ated to a substantially 

and is connected to the support assembly 32. downwardly extending position. The spout 60 can then 

A discharge spout unit 48 is connected to the annular readil y be moved to a position aligned with the tank 

bracket 38 at the end of the telescoping tube assembly 40 opening 16 by virtue of the fact that the telescoping 

32 remote from the coupling unit 22. The end 50 of the tube assembly 32 enables extension of the drain assem- 

flow tube 28 is secured to a tubular member 52 which is bl y 10 t0 a desired length and the bellows 90 along with 

in turn provided with an annular flange 54 that is se- the tie rod assemblies 42 cooperate with the coupling 

cured to the bracket 38. The discharge spout unit 48 unit 22 t0 enable universal movement of the spout 60 

includes an inlet tube 56 which is removably connected 45 ooth rotatably and pivotably to the necessary position, 

by a conventional coupling unit 58 to the flange 54 so Th e bail 68 is then readily moved to position the shut off 

that the tubes 52 and 56 are in axial alignment. A tubular valve member 64 in its open position shown in broken 

spout member 60 that extends at an angle to the tubular lines in FIG. 5. Waste material can then flow continu- 

member 56 has a ball shaped head portion 61 having an ously from the discharge pipe 14 through the discharge 

integral coupling unit 62 that rotatably couples the 50 spout 60. 

tubular member 56 and spout 60 so that the spout 60 can When emptying of the liquid waste from the vehicle 
be manipulated to locate it in a desired opening such as 12 has been completed, the discharge spout assembly 48 
the inlet opening 16 for the underground storage tank. is manually manipulated to return it to its position sup- 
A shut off valve assembly 64 is rotatably mounted on ported on the bottom wall 78 of the enclosure 76. Dur- 
transversely aligned pivot member 66 carried by the 55 ing such movement, the telescoping tube assembly 32 is 
ball shaped head portion 61 of spout 60. The shut off retracted to shorten the effective length of the assembly 
valve 64 is moveable between the closed position to seal 10 and enable the discharge spout 48 to be readily 
the end of tube 56 shown in solid lines in FIG. 5 and the moved through the enclosure opening 78. 
open position shown in broken lines in FIG. 5. An exter- The result is a preconnected and enclosed assembly in 
nal bail member 68 is connected to the shut off valve 64 60 which the liquid waste that is being handled is posi- 
at the pivot members 66 to provide for movement of the tively prevented from contact with the exterior of the 
valve 64 between its open and closed positions in re- telescoping drain assembly 10 at all times. As a result, 
sponse to rotatable movement of the bail 68. the liquid waste can be emptied from the vehicle 12 in a 
The shut off valve 64 includes a vent valve member relatively clean operation in which the operator does 
70 which normally covers vent openings such as those 65 not have to be concerned with the inconvenient con- 
indicated at 72. However, in the event of a vacuum necting or disconnecting of any waste removal mecha- 
condition being created inside the flow tube 28 from the nisms, or the unsanitary results of coming in contact 
extension of the telescoping drain assembly 10 with with the liquid waste. Such a result is desirable and 
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advantageous and facilitates desired use of the recre- said vent opening to prevent plugging of said vent open- 

ational vehicle 12. ing by the splashing of waste flow toward said opening 

What is claimed is: when said valve is open. 

1. In combination with a recreational vehicle having 7. In combination with a recreational vehicle having 
a discharge pipe for liquid waste, a telescoping drain 5 a discharge pipe for liquid waste, a telescoping drain 
assembly which is attached to said vehicle for transport- assembly movable between a storage position and an 
ing liquid waste from said discharge pipe to a discharge operating position for transporting liquid waste from 
location spaced from said vehicle, said telescoping drain sa id discharge pipe to a discharge location spaced from 
assembly comprising a swivel coupling unit coupled to sa j d vehicle, said telescoping drain assembly comprising 
said discharge pipe for rotation about an axis in the 10 a swivel coupling unit comprising a pair of relatively 
direction of waste discharge through said coupling unit, rotatable aligned tubular members rotatable about an 
an axially extensible flow hose of flexible construction ax ; s ; n tbe direction of waste discharge through said 
connected at one end to said coupling, an extensible and coupling unit, one of which members is connected to 
retractable telescoping tube assembly positioned about said discharge pipe, an axially extensible flow hose of 
said flow hose at a position spaced from said coupling 15 flexib i e construction connected to one end of the other 
unit, and link means connected to and extending be- one of said tubmar mem bers, a telescoping tube assem- 
tween one end of said tube assembly and said coupling bly having a pair of ends and compr i s i ng a plurality of 
assembly enabling pivotal movement of said tube assem- axially te i escoped tubes positioned about said flow hose 
bly and said flow hose about an axis extendmg trans- at a position spaced from said coup ii ng un it, a tie rod 
versely of said axis through said coupling unit, a dis- 20 assembly connect ed to and extending between one end 
charge spout unit connected to the other end of said of said tube assembly and said coup i ing unit; said tie rod 
flow hose and to the other end of said telescoping tube assembl risi tie rod memb ers pivotally con- 
assembly, whereby telescoping tube assembly can be nected fof jvotal movement about an axis extending 
relatively telescoped to locate said spout a desired dis- transversel th h said flow hose at a location d 
tonce from said vehicle, and said sw,vel coupling mem- 25 ffom ^ & disch mit con . 
bers can be relatively swiveled about he axis through nected £ * gnd said te]e ; tube assem . 
said coupling unit and said tube assembly pivoted about ^ & ^ ^ ^ ^ ^ 
said transverse axis to locate said spout at a desired between whe 
position located to one side of and below said discharge ^ ^ telescoping tub P e assembly ca / be relativdy tde . 

T The telescoping drain assembly according to claim sc °? ed to J° cate said s P 0Ut a desired dl h stance from said 

1 further including a cabinet adapted to be mounted on veh ' cle and f d sw ' vel coupling members can be rela- 

said vehicle at a position spaced from said discharge tlvelv ? w ' veled .f d sald tle rod members relatively 

pipe corresponding to the position of said discharge P»voted about said transverse axis to locate said spout at 

spout in the retracted position of said tube assembly, 35 ade * lred position located to one side of and below said 

said cabinet being usable to enclose said discharge spout discharge pipe. 

unit in a storage position of said telescoping drain as- 8 - The telescoping dram assembly according to claim 

sembly in which said telescoping tube assembly is re- ? further including a cabinet adapted to be mounted on 

traded. ~ said vehicle at a position spaced from said discharge 

3. The telescoping drain assembly according to claim 40 P»P e corresponding to the position of said discharge 
1 further including a shut off valve member in said s P 0Ut in the retracted position of said tube assembly, 
discharge spout unit movable between open and closed said cabinet being usable to enclose said discharge spout 
positions. unit in the storage position of said telescoping drain 

4. The telescoping drain assembly according to claim assembly. 

3 further including an external bail member pivotally 45 9. The telescoping drain assembly according to claim 

mounted on said spout unit and connected to said shut 8 wherein said cabinet includes a main enclosure body 

off valve member so that pivotal movement of said bail having a side opening and a supporting bottom wall on 

member is operable to move said valve member be- which said discharge spout can rest, and a door member 

tween said open and closed positions. hingedly mounted on said body for movement between 

5. The telescoping drain assembly according to claim 50 an open position to one side of said side opening and a 
3 further including means forming a vent opening in closed position closing said opening and releasably 
said shut off valve member operable to vent said tele- latched to said body. 

scoping drain assembly through said discharge spout to 10. The telescoping drain assembly according to 

atmosphere when said drain assembly is extended to claim 7 further including a flexibly bendable and longi- 

prevent drawing a vacuum in said assembly which 55 tudinally extensible conduit member enclosing said tie 

would preclude extension of said assembly. rod assembly and a longitudinally flexible cover mem- 

6. The telescoping drain according to claim 4 further ber enclosing said telescoping tube assembly, 
including a splash plate in said shut off valve in front of * * * * * 
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[57] 



ABSTRACT 



A dump fitting on the discharge end of a sewer hose 
leading from the waste holding tank of a recreational 
vehicle prevents the hose from jumping out of a sewer 
drain under the influence of effluent being discharged 
through the hose. The fitting is in the form of an elbow 
with one limb received in the discharge end of the 
sewer hose and the other limb forming an outlet for 
receipt in the sewer drain. The fitting is of sufficient 
weight to resist the thrust of effluent flowing through 
the hose and tending to lift its discharge end. The fitting 
may be a one-part plastic molding or a two-part fit- 
together molding. 

2 Claims 1 Drawing Sheet 
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lightweight plastic hose, the weight of the fitting prefer- 
DUMP FITTING FOR SEWER HOSE ably should be at least about I J to 2 lbs. 

The dump fitting may, for example, be molded in a 
BACKGROUND OF THE INVENTION hard plastic material such as PVC or ABS plastic and 

This invention in general terms relates to sewer hoses 5 the one H"* ma y be secured in the hose outlet with a 
of the type commonly used with recreational vehicles in surrounding hose clip. The fitting may comprise an 
dumping waste material from a holding tank associated integral 1 -piece molding, or it may be molded as a pair 
with the vehicle. More particularly, the invention re- of fit-together parts which connect at the point of the 
lates to a dump fitting for use on the discharge end of elbow and which have an interposed O-ring seal, and 
the sewer hose to overcome problems commonly en- 10 external clip or hook devices for releasably holding the 
countered with such equipment parts together. The 2-part fitting may be useful, for 

Recreational vehicles generally are provided with a example, for recreational vehicles in which the sewer 
holding tank for sewage and other waste which is filled hose is stored when not in use, in a rectangular section 
while the vehicle is on the road and which is discharged bumper which could not accommodate a 1-piece elbow 
or dumped into a sewer drain, as generally found in 15 fitting. 

camp sites or other vehicle lay-over locations, at the These together with other objects and advantages 
end of a journey. For this purpose, the holding tank is which will become subsequently apparent reside in the 
provided with a drain valve that is closed while the details of construction and operation as more fully here- 
vehicle is on the road and which is opened to dump the inafter described and claimed, reference being had to 
holding tank through a sewer hose carried on board for 20 tne accompanying drawings forming a part hereof, 
connecting the drain valve to the sewer inlet. wherein like numerals refer to like parts throughout. 

Sewer hoses commonly in use with recreational vehi- 
cles tend to be of somewhat lightweight construction, BRIEF DESCRIPTION OF THE DRAWINGS 
for example they may be of wire-reinforced lightweight FIG. 1 is a perspective view of a part of a recreational 
flexible plastic tubing generally ■ o 'about : 3 inches diame- 25 mc an effluent fa r ^ ^ 

ter. Accordingly dumping of the holding tank at a for drainin the hoMin tank and sewef dfain ^ 
camp site or lie location « generally a 2-person opera- which the tank discharg | s> wherein the hose has a d 
tion, one person to operate the holding tank dram valve fmin m accordance £th the invention at its discharge 
and another person to take charge of the discharge end gnd 5 " u* wmi mc invention ai uisuiuugc 
of the hose and ensure it does not jump out of the sewer 30 ' . 
drain during dumping. If the hose is left unattended, the L ™ <! mar S ed f 7™ ^ T Y r S6C " 

discharge end may tend to jump out of the drain when U ° n ' ° f the ***ax&_ end of the hose, the dump fitting, 
the flow of effluent is initiated due to the thrust of the and the sewer drain inlet. 

effluent overcoming the lightweight construction of the ™. 3 is a sectional view on line 3-3 of FIG. 2. 
hose. The effects of a sewer hose jumping out of the 35 FIG ; 4 JS «"» elevational view of a modified form of 
drain during effluent discharge through the hose are dum P flttm S- 

self-evident. F* 0 - 5 ,s an exploded view, partly in section, of the 

It is an object of the present invention to provide a modified fitting, 
hold-down fitting for the discharge end of a sewer hose DESCRIPTION OF THE PREFERRED 

of the type described which will prevent the hose from 40 EMBODIMENTS 
jumping out of the sewer drain or like fitting during 

effluent discharge, thereby enabling a recreational vehi- Referring initially to FIGS. 1-3, there is illustrated a 
cle holding tank to be drained by a single operator first embodiment dump fitting 10 in accordance with 
manipulating the tank drain valve without the need for the invention attached to the outlet end of a conven- 
another person to guard the hose outlet. -45 tional sewer hose 12 coming from a drain valve-con- 

Applicant is aware of the following U.S. patents re- trolled outlet 14 of the holding tank 16 in recreational 
lating to sewer hoses and like fittings. None of these vehicle 18. The holding tank, the drain valve (which is 
patents, however, discloses a device having the features not shown) and the sewer hose may all be of well 
of the present invention: known form and construction for discharge of effluent 

U.S. Pat. Nos. 1,846,500— Feb. 23, 1932 50 8™ the holding tank, for example, into a sewer drain 

3,334,821 — Aug. 8, 1967 22 at a camp site or like location. The construction of 

3,633,219— Aug. 20, 1970 the sewer drain may vary from site to site and does not 

3,730,228— May 1, 1973 form part of the invention. The sewer hose may be of 

4,327,941— May 4, 1982 the attachable-detachable type and may be a light- 

4,570,273— Feb. 18, 1986 55 weight wire-reinforced plastic tube. 

ct tv™ a n v ac TUC ,v,™rr,™ Fining 10 mav he molded in a hard plastic material, as 

SUMMARY OF THE INVENTION aforesaid, with a body portion 24 in the form of a 90° 

The invention provides a dump fitting for use on the elbow and with spigoted ends 26, 28. One end 26 of the 
discharge end of the sewer hose of a recreational vehi- fitting is sized to fit in the discharge end of hose 12. A 
cle to prevent the hose from jumping out of a sewer or 60 known form of stainless steel hose clip 30 is provided to 
like drain under the influence of effluent being dis- hold the fitting in place. In use, for dumping tank 16, the 
charged through the hose, the fitting being in the form other end 28 of the fitting is placed in the sewer drain, 
of an elbow having one limb for receipt in the discharge The overall weight of fitting 10 is such as to prevent 
end of the hose and another limb forming an outlet for the thrust created by effluent flowing through hose 12 
receipt in the sewer or like drain, the fitting being of 65 from causing the fitting to jump out of drain 22 when 
sufficient weight to resist the thrust of effluent flowing the holding tank drain valve is opened. Thus, for exam- 
through the hose and tending to lift its discharge end. pie, for a 3-inch lightweight hose, the weight of fitting 
For example, for a standard 3-inch wire-reinforced 10 should preferably be at least about \\ to 2 lbs. Use of 
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the fitting accordingly enables the holding tank to be 
drained by a single operator working the drain valve 
without having to have another person guard the hose 
outlet. 

FIGS. 4 and 5 show a 2-piece fitting 30 equivalent to 5 
fitting 10 but useful, for example, in vehicles where the 
sewer hose is stored in a confined area which could not 
accommodate the complete elbow fitting. Accordingly, 
fitting 30 has a pair of body sections 32, 34 which con- 
nect together to form an elbow with a spigot section 36 10 
and an O-ring seal 38 therebetween. The fitting has 
spigoted ends 37, 39 equivalent to ends 26, 28 of fitting 
10. To releasably hold the sections 32, 34 together, 
pivotal eye hooks 40 and keepers 42 may be provided on 
opposite sides of respective sections. It is understood 15 
that the size and general weight characteristics of fitting 
30 should be similar to those of fitting 10, and that the 
fittings are used in the same way. 

The foregoing is considered as illustrative only of the 
principles of the invention. Further, since numerous 20 
modifications and changes readily occur to those skilled 
in the art, it is not desired to limit the invention to the 
exact construction and operation shown and described, 
and accordingly, all suitable modifications and equiva- 
lents may be resorted to, falling within the scope of the 25 
invention. 

What is claimed as new is as follows: 

1. In combination with a flexible sewer hose for dis- 
charging effluent from a holding tank of a recreational 
vehicle, a rigid dump fitting in the form of a tubular 30 



elbow connected to a discharge end of the hose, the 
dump fitting having an outlet for close fitting telescopic 
insertion in a sewer drain to enable flow of effluent from 
the hose into the sewer drain without interruption and 
being of a weight sufficient for preventing the discharge 
end of the hose from jumping out of the drain under the 
influence of thrust created by effluent flowing through 
the hose, said dump fitting having an inlet limb tele- 
scopicallv inserted in the discharge end of the sewer 
hose and hold in place by a hose clamp encircling the 
hose, and an outlet limb telescopically inserted into the 
sewer drain in close fitting relation with both limbs 
being rigid and provided with a spigoted end portion, 
said fitting being a two-piece molding of hard plastic 
comprising first and second sections and means for 
releasably connecting the sections substantially along a 
mid-plane of the elbow, said connecting means compris- 
ing a spigot element on one section telescoped into the 
other section, an O-ring seal carried on the spigot ele- 
ment and external interengageable latch elements on the 
respective sections, said latch elements including eye 
hooks pivotally mounted on one of the sections and eye 
hook keepers in the form of headed projections on the 
other section. 

2. The invention of claim 1 wherein the sewer hose is 
a 3" diameter wire reinforced lightweight plastic tube 
and the dump fitting weights at least about 1J to 2 
pounds. 
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ABSTRACT 



[57] 

A sewage draining device having a drain coupling, an 
independently suspended tubular housing, a flexible, 
extendable drain hose and a dual closure cap. In storage, 
the hose is fully retracted within the housing with the 
dual closure cap closing both the hose and the housing. 
For drainage, the dual closure cap is disengaged from 
the housing and the cap/hose combination may then be 
extended from the housing to a sewage receiving tank. 
The dual closure cap is then removed from the hose for 
drainage. The drain coupling and the housing, while 
connected to each other to complete the closure of the 
hose in storage, are independently suspended from the 
vehicle, whereby the device will withstand transporta- 
tion without incurring damage or causing damage to the 
vehicle. 

2 Claims, 1 Drawing Sheet 
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SEWAGE DRAINING DEVICE FOR 
RECREATIONAL VEHICLES OR THE LIKE 

FIELD OF THE INVENTION 5 
The present invention relates to the field of sewage 
draining devices, and more particularly to a sewage 
draining device for recreational vehicles or the like. 

BACKGROUND OF THE INVENTION 10 
The enjoyment of outdoor living and of traveling by 
road to see the country have contributed to the popular- 
ity of recreational vehicles (RVs) in our society. Along 
with the benefits and enjoyment of RV living, however, 15 
come certain unpleasant maintenance jobs, such as emp- 
tying and cleaning the vehicle's sewage system. 

Present RV sewage systems often include a flexible 
drain hose which is stored in a hollow receiving area 
within the bumper of the vehicle. The hose must be 20 
taken out and connected at one end to a fitting on or in 
communication with the vehicle's holding tank. The 
opposite end of the hose is then extended to an appro- 
priate sewage receiving facility. After drainage is com- 
plete, the hose is detached from the tank, rinsed out, 25 
coiled up or retracted, and stored until the next use. 
Each time the tank is to be drained, the entire hose must 
be removed from the bumper, attached, maneuvered to 
the receiving tank, detached, cleaned and re-stored 3Q 
back in the bumper. The inherent awkwardness of han- 
dling these ten or twenty foot flexible drain hoses makes 
this maintenance task particularly difficult and unpleas- 
ant. What is needed is a sewage draining device which 
is inexpensive, easy to handle, easy to clean, easy to 35 
manipulate and easy to store. 

SUMMARY OF THE INVENTION 

Generally speaking, there is provided a self-contained 
sewage drainage unit requiring no connections or awk- 40 
ward manipulations and only minimal handling. Ac- 
cording to one embodiment, a sewage draining device 
has a drain coupling, an independently suspended tubu- 
lar housing, a flexible, extendable drain hose and a dual 
closure cap. In storage, the hose is fully retracted within 45 
the housing with the dual closure cap closing both the 
hose and the housing. For drainage, the dual closure 
cap is disengaged from the housing and the cap-hose 
combination may then be extended from the housing to 
a sewage receiving tank. The dual closure cap is then 50 
removed from the hose for drainage. The drain cou- 
pling and the housing, while connected to each other to 
complete the closure of the hose during storage, are 
independently suspended from the vehicle, whereby the 
device will withstand transportation without incurring 
damage or causing damage to the vehicle. 

It is an object of the present invention to provide a 
sewage drain device which is easy to use with minimal 
risk of soiling to the user. 60 

It is another object of the present invention to pro- 
vide a sewage drain device which is conveniently 
placed and stored compactly. 

It is a further object of the present invention to pro- 
vide such a device that will store during travel without 65 
incurring damage or causing damage to the vehicle. 

Further objects and advantages of the present inven- 
tion will be apparent from the following description. 



BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a perspective view of the sewage draining 
device in use with a recreational vehicle in accordance 
with one embodiment of the present invention. 

FIG. 2 is a side, cross-sectional view of the sewage 
draining device of FIG. 1 in a stored and sealed condi- 
tion. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

For the purposes of promoting an understanding of 
the principles of the invention, reference will now be 
made to the embodiment illustrated in the drawings and 
specific language will be used to describe the same. It 
will nevertheless be understood that no limitation of the 
scope of the invention is thereby intended, such alter- 
ations and further modifications in the illustrated de- 
vice, and such further applications of the principles of 
the invention as illustrated therein being contemplated 
as would normally occur to one skilled in the art to 
which the invention relates. 

Referring now to FIG. 1, there is shown a sewage 
draining device 20 adapted for use with a recreational 
vehicle 10 in accordance with one embodiment of the 
present invention. In conventional systems, a ten or 
twenty foot length (extended) of flexible drainage hose 
would often be stored in a special hollow bumper 11 
proximal to the holding tank outlet coupling 12. The 
entire hose would be removed from bumper 11, con- 
nected at one end to outlet coupling 12 and the other 
end would be inserted into the sewage receptacle 13. 

As shown in FIG. 2, draining device 20 includes a 
cylindrical housing 21, an extendible, accordian-type 
sewer hose 22, drain coupling 23, damping connector 
27, termination filling 30 and dual closure cap 40. Outlet 
coupling 12 is in direct communication with a sewage 
holding tank 14 of RV 10. Outlet coupling 12 is elbowed 
to provide a horizontally, rearwardly extending portion 
15 to receive drain coupling 23. Although draining 
device 20 is fixedly secured to RV 10 by a pair of brack- 
ets 18, a bayonet-coupling relationship is provided be- 
tween portion 15 and drain coupling 23 to facilitate 
replacement or repair of draining device 20. Compris- 
ing a first bayonet assembly is rearwardly extending 
portion 15 which has at least two radially spaced, out- 
wardly extending bayonet pins 16 which mate with 
forwardly extending bayonet hooks 17 of drain cou- 
pling 23. To provide a tight sealing relationship be- 
tween draining device 20 and outlet coupling 12, the 
outside diameter of portion 15 is approximately identi- 
cal to the inside diameter of drain coupling 23. Addi- 
tionally, an O-ring 47 is fixed in an appropriate manner 
such as gluing to interior annular ledge 24 of drain 
coupling 23. A flat annular surface 19, defined by the 
end of portion 15, is compressively received adjacent 
O-ring 47 upon engagement and tightening of the bayo- 
net assembly, forming a liquid-tight seal therewith. 

Due to the high frequency and magnitude of vibra- 
tions and bumps imposed by the road upon the RV, 
relative forces among the holding tank 14, sewage 
draining device 20 and other related elements within 
RV 10 (due primarily to their location at the rear of the 
RV) can damage the draining device. A shock-absorb- 
ing damping connector 27 is provided between housing 
21 and drain coupling 23 to reduce the risk of damage. 
Damping connector 27 is made of a tubular, resilient 
material such as rubber and is attached at one end in 
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tight, encircling engagement to the neck 25 of drain 
coupling 23. At its other end, damping connector 27 is 
likewise attached in tight, encircling engagement with 
the forward end 50 of housing 21. Damping connector 
27 may be fixed to neck 25 and housing 21 by any means 5 
suitable to contain odors or leaking waste. In the pre- 
ferred embodiment, damping connector 27 is shrink fit 
to neck 25 and secured to housing 21 by clamp 26. This 
allows easy replacement of damaged or faulty subparts 
of device 20. 10 

The outer diameter of neck 25 is sufficiently smaller 
than the inside diameter of housing 21 to allow one end 
55 of sewer hose 22 to encircle neck 25 within housing 
21. End 55 of sewer hose 22 is sized to fit snugly around 
neck 25 and is held thereagainst by appropriate fluid- 15 
tight sealing means. In the present embodiment, hose 
clamp 28 holds end 55 of hose 22 tightly around neck 
25. 

Housing 21 is long enough to receive the entire 
length of hose 22 in its retracted position, plus several 20 
more inches to receive the various couplings and fit- 
tings. Housing 21 is suspendedly secured to the under- 
side of RV 10 by a pair of suitable brackets 18. The 
attachment of brackets 18 to RV 10 or to housing 21 is 
detachable to permit replacement or repair of draining 25 
device 20. 

Sewer hose 22 is received at its opposite end 56, in 
liquid-tight engagement, around neck 32 of termination 
fitting 30. In the present embodiment, hose clamp 29 
holds end 56 tightly around neck 32. Hose 22, neck 25 of 30 
drain coupling 23 and termination fitting 30 are each 
sized to fit freely within housing 21. 

Dual closure cap 40 serves a dual function using a 
bayonet system of sealing to close off both termination 
fitting 30 and housing 21. Forwardly extending, interior 35 
bayonet hooks 41 of cap 40 are ramped and sized to 
lockingly engage with radially extending bayonet pins 
31 of termination fitting 30. Flat annular surface 33, 
defined by the rearward termination of fitting 30, forms 
a seal with O-ring 34, which is fixedly disposed against 40 
flat inner wall 43 of cap 40. Engagement and tightening 
of hooks 41 with pins 31 compresses O-ring 34 between 
annular surface 33 and inner wall 43 forming a liquid 
tight seal. 

Similar forwardly extending, exterior bayonet hooks 45 
44 of cap 40 and radially extending bayonet pins 35 of 
housing 21 hold cap 40 locked in a liquid-tight, closing 
position onto rearward end 51 of housing 21. O-ring 45 
is disposed between end 51 and cap 40 to provide a 
liquid-tight seal. It may be desirable to omit O-ring 45 to 50 
leave a small air gap between cap 40 and housing 21 to 
permit evaporation of residual moisture within housing 
21. A flat, rearwardly extending handle 53 is provided 
for grasping cap 40. 

Use of the sewage draining device would be as fol- 55 

With the sewage receptacle 13 within the maximum 
reach of extendable sewer hose 22, cap 40 is twisted 
(preferably counter-clockwise) by handle 53, thus dis- 
engaging exterior bayonet hooks 44 from exterior bayo- 60 
net pins 35. Cap 40 may then be pulled away from hous- 
ing 21. Due to the smaller, relative diameters of termi- 
nation fitting 30 and sewer hose 22 within housing 21, 
rotation of cap 40 will only cause disengagement of cap 
40 from housing 21 and will not disengage cap 40 from 65 
termination fitting 30. With cap 40 still attached to 
fitting 30, sewer hose 22 is withdrawn from housing 21 
by pulling cap 40 over to sewage receptacle 13. Cap 40 



is then removed from termination fitting 30 by grasping 
Fitting 30 with one hand and twisting cap 40 off with the 
other. Fitting 30 is then inserted down into receptacle 
13 for drainage. After drainage is complete, washwater 
or the like or special rinsing liquids can be poured or 
released from sink 57 or toilet 58 within RV 10 to rinse 
holding tank 14 and hose 22. The process is then re- 
versed to restore and seal, in the storage position, sewer 
hose 22 with only minimal or no touching or handling 
of hose 22. If desired, immediately following drainage, 
a disinfecting chemical can be poured into the system, 
settling in the sealed hose. The user is thus exposed to 
the odors of the drainage hose only during actual re- 
moval of and application of end cap 40 to termination 
fitting 30. 

Although the invention has been described for use 
with recreational vehicles, it is adaptable for any vehic- 
ular sewage draining application. Other examples 
where the present invention would be appropriate are 
trains, planes, boats, buses, vans and semi-trailer cabs. 

While the invention has been illustrated and de- 
scribed in detail in the drawings and foregoing descrip- 
tion, the same is to be considered as illustrative and not 
restrictive in character, it being understood that only 
the preferred embodiment has been shown and de- 
scribed and that all changes and modifications that 
come within the spirit of the invention are desired to be 
protected. 

What is claimed is: 

1. A sewage draining device for use with a vehicle 
having an outlet coupling for the exit of sewage from 
within the vehicle, comprising: 

a flexible, extendable sewer hose; 

first coupling means for providing permanent fluid- 
tight relation between a first end of said hose and 
the outlet coupling; 

a tubular housing suspended from said vehicle and 
fixed at a first end to said first coupling means; 

a dual closure cap for sealing shut both said hose and 
said housing, whether said cap has second coupling 
means for connecting said cap in fluid-tight closing 
relation to the second end of said hose and has third 
coupling means, exterior of said second coupling 
means, for connecting said cap in closing relation 
with the second end of said housing; 

wherein said second coupling means includes a sec- 
ond fitting connected to the second end of said 
hose, wherein said second coupling means includes 
first bayonet means extending from said fitting and 
from said cap for lockingly engaging and drawing 
said cap in fluid-tight, closing relation with said 
second fitting, and wherein said second coupling 
means further includes an O-ring disposed between 
the end of said second fitting and said cap and 
wherein said first bayonet means is sized to create 
fluid-tight sealing among said second fitting, said 
O-ring and said cap when the device is in a storage 
position; 

wherein said third coupling means includes second 
bayonet means extending from the second end of 
said housing and from said cap for lockingly engag- 
ing and drawing said cap in closing relation with 
said housing; and, 

wherein said draining device has first and second 
positions, said first position being a storage position 
characterized by said hose being fully retracted 
within said housing and said dual closure cap re- 
movably coupled in fluid-tight, closing relation to a 



Appellant's Brief EFS filed 10/24/2007 



Page 146 of 303 



APPLICATION NO. 10/693719 



4,854,349 



second end of said hose and coupled in closing 
relation to a second end of said housing, said sec- 
ond position being a drainage position character- 
ized by said hose being substantially extended exte- 
rior of said housing with said dual closure cap 
being disengaged from said housing. 

2. A sewage draining device for use with a vehicle 
having an outlet coupling for the exit of sewage from 
within the vehicle, comprising: jq 

a flexible, extendable sewer hose; 

first coupling means for providing permanent fluid- 
tight relation between a first end of said hose and 
the outlet coupling; 

a tubular housing suspended from said vehicle and 15 
fixed at a first end to said first coupling means, 

a dual closure cap for sealing shut both said hose and 
said housing, wherein said cap has second coupling 
means for connecting said cap in fluid-tight closing 2 q 
relation to the second end of said hose and has third 
coupling means, exterior of said second coupling 
means, for connecting said cap in closing relation 
with the second end of said housing; 

25 



wherein said first coupling means includes a first 
fitting connected to the first end of said hose, 
wherein said first coupling means includes first 
bayonet means extending from said fitting and from 
the outlet coupling for lockingly engaging and 
drawing said first fitting in fluid-tight, closing rela- 
tion with said outlet coupling, and wherein said 
first coupling means further includes an O-ring 
disposed between said fitting and said outlet cou- 
pling and wherein said first bayonet means is sized 
to create fluid-tight seal among said fitting, said 
O-ring and said outlet coupling; and, 

wherein said draining device has first and second 
positions, said first position being a storage position 
characterized by said hose being fully retracted 
within said housing and said dual closure cap being 
removably coupled in fluid-tight, closing relation 
to a second end of said hose and coupled in closing 
relation to a second end of said housing, said sec- 
ond position being a drainage position character- 
ized by said hose being substantially extended exte- 
rior of said housing with said dual closure cap 
being disengaged from said housing. 
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[57] ABSTRACT 
A systen for extending and retracting the waste hose for 
a waste disposal system that is typically found on recre- 
ational vehicles and includes power or crank-driven 
hose extender means for extending the collapsible hose 
from its collapsed mode stored on-board the recre- 
ational vehicle, to its extended configuration which it is 
used for dumping waste from an RV holding tank into 
an inlet of an RV waste dump station. The system in- 
cludes a specialized hose extension and retraction mech- 
anism, and a universal coupling at the end of the hose 
which will fit waste station inlet pipes of all the com- 
monly used sizes, which run from 3" to 4'/2" in diameter. 
In addition, a special structure is used to create a 90 
degree bend in the outboard end of the hose, and an 
optional unidirectional cuff around the hose will hold 
tension on the hose so it can be stretched between the 
recreational vehicle and the inlet, but will permit the 
hose to be manually pushed back through the cuff with- 
out substantial resistance. 

17 Claims, 3 Drawing Sheets 




Appellant's Brief EFS filed 10/24/2007 



Page 1 48 of 303 



APPLICATION NO. 10/693719 



U.S. Patent June 18, 1991 Sheet 1 of 3 5,023,959 




Appellant's Brief EFS filed 10/24/2007 



Page 149 of 303 



APPLICATION NO. 10/693719 



U.S. Patent June 18, 1991 Sheet 2 of 3 5,023,959 




U.S. Patent June 18, 1991 Sheet 3 of 3 5,023,959 




Appellant's Brief EFS filed 10/24/2007 



Page 151 of 303 



APPLICATION NO. 10/693719 



5,02 

1 

EXTENDABLE WASTE HOSE SYSTEM 

BACKGROUND OF THE INVENTION 
One of the messiest and most dreaded aspects of using 
a recreational vehicle (RV) is dumping the waste of the 
holding tank into the inlet receptacle of an RV dump 
station. Traditionally, this is accomplished by means of 
a loose hose which connects to an outlet on the recre- 
ational vehicle by hand, with the other end being manu- 
ally connected to the inlet of the dump station. Addi- 
tionally, a fitting must be put on the outboard end of the 
hose so it adapts to the particular size of the inlet at that 
particular dump station. Inlets vary from 3" to 4£", so 
that the RV operator generally carries three adapters 
for the three commonly used sizes within that range. 
This system is the most labor intensive, the messiest, and 
the most old-fashioned. 

Other systems have been developed, including one 
developed by the instant inventor on which a patent is 
issued bearing U.S. Pat. No. 4,133,347. This patent dis- 
closes a telescoping hose which fits inside a tubular 
housing, such that the hose can be pulled out to an 
extended position with the outer end then mated to the 
dump inlet. This avoids having a loose hose to deal 
with, and does not require attachment of the hose to the 
RV outlet in as much as it is always attached at that end. 
However, the outer end still must be mated to the dump 
station inlet, and some means must still be provided to 
keep the hose from sagging if the extension is very long 
to prevent pockets of waste from accumulating in the 
sags. 

Several devices are commercially available for pre- 
venting sagging of the waste line. It is important that 
the waste line achieve a preferably uniform angle of 
decline from the RV to the ground level inlet to avoid 
the above-referenced waste accumulation in sags. If the 
run is short, this is not a problem. However, most runs 
are long enough that sags would occur, and spaced hose 
supports, or a collapsible parallelogram defining a long 
inclined hose support, are among the devices currently 
available to support the hose. 

Additionally, there is at least one system which uses a 
telescoping rigid outer tube which supports the hose up 
to a certain length from the recreational vehicle. A 
system of this type is shown in U.S. Pat. No. 4,223,702, 
issued Sept. 23, 1980. The rigid outer tube defines an 
adequate incline, although very frequently runs substan- 
tially longer than the tube are required, leaving the 
problem of unsupported lengths of the tube unresolved. 

There are thus at least three problems with the RV 
hose dump system which are in need of a better solu- 
tion. First, a means for extending and retracting the 
hose without requiring manual pushing and pulling 
would be welcomed in the industry. Second, a universal 
adapter to mate the extended end of the hose to the 
dump station inlet without requiring three separate 
adapters to be carried on the RV would be a blessing 
indeed. Third, it would be very convenient to have a 
system for causing the hose to assume the proper incline 
without the use of yet more equipment that must be 
stowed on the vehicle, for use only in the dumping 
operation. 

These needs break down into two general areas. First, 
it is obviously desireable to minimize or eliminate the 
paraphernalia that must be carried on the RV, where 
space is limited already, and which have no other pur- 
pose as collateral equipment beyond the waste draining 
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operation. Second, the labor involved in draining the 
waste storage tank is not a labor of love, but is messy 
and something that is dreaded by all RV operators. A 
system that would reduce the number of steps and oper- 
5 ations necessary to accomplish this function, and reduce 
the spillage and messiness of it, would be a boon to RV 
operators. 

SUMMARY OF THE INVENTION 

10 The instant invention fulfills all the above stated 
needs and goals. At its heart is an accordion hose driver, 
operated by either an electric motor or a crank, for 
extending the hose out to the appropriate length, or 

I j winding it back into its collapsed storage mode inside a 
cylindrical housing on the RV. This driver utilizes a 
collar around the hose, the interior surface of the collar 
being configured to engage the helical ribs of the accor- 
dion hose so that as the collar rotates in one direction or 

20 the other, the hose will extend or retract, respectively. 
The system also includes means for tensioning the 
hose once it is extended with the outer end engaged in 
the dump station inlet, so that the tension holds the hose 
at the desired degree of inclination, with no sagging, 

25 without the need of any further hose support equip- 
Lastly, the terminal end of the hose is permanently 
fitted with an elbow-defining structure which will cre- 
ate a 90 degree bend in the end of the hose for conve- 

30 nient fitting in the waste station inlet a universal cou- 
pling for fitting inside the inlet of the waste station and 
adapted to accommodate any of the commonly used 
inlet sizes eliminates the need to carry multiple adapters, 
and also enables the fitting to become a permanent fix- 

35 ture at the end of the hose. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is the diagrammatic view of the system in use. 
connected between an RV and a waste dump inlet; 
40 FIG. 2 is a more detailed view of the hose drive 
system and the elbow-defining and coupling structures 
at the outer end of the hose; 

FIG. 3 is a side elevation view of one type of elbow- 
defining structure; 
45 FIG. 4 is a side elevation view of another type of 
elbow-defining structure; 

FIG. 5 is a section taken along line 5—5 of FIG. 6; 

FIG. 6 is a side elevation view of the motor driven 
version of the hose driver showing the accordion hose 
50 in phantom; 

FIG. 7 is a side elevation view, partially cut away, of 
the inlet coupling; 

FIG. 8 is a side elevation view, partially cut away, of 
55 the hose drive mechanism utilizing a crank rather than 
an electric motor; 

FIG. 9 is an elevation view of the unidirectional hose 
cuff; 

FIG. 10 is a section taken along line 10—10 of FIG. 
60 9 illustrating the structure that makes the hose tensioner 
unidirectional; 

FIG. 11 is detail of one section of the hose tensioner 
illustrating the mechanism by which the hose becomes 
more greatly tensioned when pulled in one direction 
65 than the other; and, 

FIG. 12 is a side elevation view of an elbow that can 
' replace the end fitting on the hose or fit between the RV 
outlet and the hose. 
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crDim-ir.M r^tr T uc tion nec e ssar Y t0 traverse the distance to the RV. In 

DETAILED DESCRIPTION OF _THE Qther words> a mechanical e i bow is required just above 

PREFERRED EMBODIMENTS (he dump sta(ion inlet obviously a rigid elbow could be 

An RV is diagrammatically illustrated at 10 in its used, but it is one of the goals of the instant invention to 
parked position while the waste hose 12 is extended 5 permit the end of the hose to straighten out for stowage, 
from the RV, where it connects internally to the hold- so that it will fit conveniently inside the coupling hous- 
ing tank, to the inlet 14 of an underground waste dump ing 54, shown in FIGS. 2 and 6, and permit the door 56, 
reservoir, not shown. The outer end of the hose termi- shown in FIG. 2, to close to define a substantially flush 
nates in a coupling 16 and an elbow 18 which can be outer surface for the wall of the RV. 
provided in one of several forms all of which have the 10 To this end, three separate mechanisms are shown as 
capability converting from the substantially 90 degree alternatives for creating the elbow bend. First, as shown 
bend as shown to a generally linear extension to enable in FIG. 2, which is the preferred embodiment, a pair of 
it to fit better in its compartment inside the recreational spaced ferrules 58 are mounted to the exterior surface of 
vehicle. the hose as shown. The ferrules could be bonded to the 

At the heart of the invention is the hose driver 18. 15 hose, but would more likely be provided with the same 

This driver works on a principle that is sometimes used type of interior grooving as the collar 20, and just ro- 

to axially displace threaded shafts, wherein an external tated on to the end of the hose before the coupling is 

collar 20 engages around the accordion hose, which has installed. 

a continuous helical rib 22. The inner surface 24 of the At one edge of each ferrule is an eyelet 60, and one of 

collar defines a wide helical groove 26 between the 20 the eyelets mounts a hook 62. The other eyelet serves as 

collar's spaced ribs 28, with the ribs in the groove being a point of engagement for the end of the hook. Thus 

mated as indicated in FIG. 6 so that rotation of the when the hook is engaged as shown in FIG. 2. an elbow 

collar will move the accordion hose to the left or to the is defined and when it is unhooked, clearly the hose is 

right. free to form into its linear mode. It should be noted that 

In the embodiment illustrated in FIG. 6, the external 25 the hook 62, in addition to defining the bend, will take 

surface of the collar 20 defines spaced teeth 30 around most of the tension exerted on the hose so that it is not 

its circumference which are engaged by the toothed expressed across the bent portion of the hose which 

belt 32, driven by the gear 34 of electric motor 36. A defines the elbow itself. 

belt housing 38 is used for the conventional reasons. In a second embodiment of the elbow, shown in FIG. 

An alternative to the electric motor 36 is a hand- 30 3, a rotary joint 64 is used, which comprises a pair of 

driven crank version illustrated in FIG. 8. In this' em- annular flanges 66 held firmly together by a retainer 
bodiment, a drive shaft 40 extends from the side 42 of ring 68. The phantom lines in FIG. 3 illustrate the posi- 

the RV into the belt housing 38, where it engages the tion taken by the mechanism when straightened, which 

belt 32 substantially as does the electric motor in the is not entirely straight, but rather defines a slight S- 

previous embodiment. The outer end of the drive shaft 35 curve. 

is fitted with a quad- or a hex-socket nut 44 which is Lastly, FIG. 4 illustrates a typical stovepipe bend 

engaged by the mating end 46 of the hand crank 48. The system in which telescoping pipe segments 70 can be 

crank handle is of course removed when not in use and moved to define any desired angle, including straight, as 

stowed in the vehicle. Obviously other arrangements shown in phantom in that figure, 

could be used, such as one in which the crank is collaps- 40 It is one of the aims of the instant invention to elimi- 

ible against the outside or inside of the RV. nate the cumbersome hose support structure that is 

As shown in FIG. 6, the collar 20 does not ride on currently use to maintain the hose at the appropriate 

roller or ball bearings, but simply slides in its track, incline during dumping. With the instant invention, this 

being centered by the shoulders it defines at 50. In order is accomplished in the following manner. After the RV 

for this mechanism to work properly, the collar and the 45 pulls up to the dump site, the hose is extended by the 

bearing surfaces of the belt housing in which the collar hose drive mechanism until the coupling 16 reaches the 

rotates must have a low-friction interface. To this end, dump inlet 14, at which point the coupling is inserted 

the collar could be made of nylon or another low-fric- into the inlet. The coupling engages into the inlet fairly 

tion material. securely. At this point, there is likely to be a large sag in 

When the hose is collapsed as indicated in the right 50 the hose as shown in phantom in 72 in FIG. 1. Clearly, 
side of FIG. 6, it is stowed within a collapsed hose this sag is unsatisfactory as waste would accumulate in 
housing 52, and the inner end of the hose is permanently the low portion. Therefore, once the coupling is se- 
connected to the outlet of the waste holding tank of the curely in the inlet, the hose drive 18 is reversed, wind- 
recreational vehicle, which is not shown. The entire ing the inner end of the hose back into the housing 52, 
mechanism, including the housing 52, is mounted to a 55 thereby tensioning the hose until it substantially 
framework attached to the superstructure of the vehi- straightens, eliminating the central dip. Hose strength of 
cle, with the details of the framework and its connection currently used hoses is more than adequate to sustain 
to the vehicle depending on the make and model of the the require tension, and the coupling also is sufficiently 
RV to which the mechanism is mounted. strong, and engages in the inlet with sufficient friction 

The above description covers the hose drive system 60 to prevent its breaking or popping free of the inlet while 

and attention is now directed to the external end of the the hose is being tensioned. 

hose which mounts at a right angle, or almost right This simple expedient of reverse-driving the hose 
angle, elbow, and the coupling for engaging the end of drive mechanism briefly after the hose is in place elimi- 

the hose in sealed relation to the inlet 14. nates major pieces of cumbersome equipment that oth- 

Because the hose is under substantial stress even 65 erwise must be stowed in the scarce storage space of the 

when it is supported along its length, if is not wise to vehicle. To an extent it is a natural offshoot of the use of 

cause the hose to bend from the upright orientation as it the bi-directional hose driving mechanism, which is 

would come out of the outlet 14, to the angular orienta- almost certainly new in this application. 
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Directing attention now to the coupling 16, in the 
prior art the different sized couplings, general three in 
number, which were attached to the end of the hose to 
fit in the variously sized inlets, sealed by means of hav- 
ing a cylindrical nozzle which fit fairly tightly inside the 5 
cylindrical inlet 16, thus defining a reasonable good seal 
between the cylinders. The instant invention deviates 
from this concept and provides a seal instead between a 
foam rubber gasket 72, best shown in FIG. 7, and the 
top of the inlet. This gasket is backed by a rigid ring 74 10 
with the ring and gasket both being mounted on a cylin- 
drical nozzle 76. The difference in diameter between the 
cylindrical nozzle 76, ring 74 and gasket 72 is such that 
the nozzle will fit inside the smallest diameter inlet, 
ordinarily 3", and the gasket is wide enough to seal 15 
against inlets up to 41" wide, ordinarily the widest inlet 
in use at dump stations. 

Naturally to create a good seal, some means of com- 
pressing the sealing gasket 72 against the top of the inlet 
is required, and in the preferred embodiment this means 20 
comes in the form of a series of spaced, longitudinally 
extended spring fingers 78. These spring elements are 
connected at the bottom with a ring 80, of which they 
are apart, and extend up inside the gasket, where they 
are permitted to slide up and down to accommodate the 25 
compression of the fingers by the sides of the inlet 16. 
This frictional mechanism permits a pressed fit of the 
coupling into any inlet, resulting in there being adequate 
friction between the spring fingers and the sides of the 
inlets to hold the gasket 72 firmly down against the top 30 
of the inlet. 

Another feature of the invention is the unidirectional 
hose tensioner 82, illustrated in FIGS. 9-11. The unidi- 
rectional hose tensioner could be used to replace the 
drive mechanism 18, or it could be used by the drive 35 
mechanism as the collar 20, will the advantages de- 
scribed below. 

The hose tensioner is simple in construction, compris- 
ing of a flexible, planar annular ring 84 which is prefera- 
bly divided by V-cuts 86 into a series of angularly 40 
spaced segments 88. The periphery of the ring 84 is 
continuous and is not broken by the V-cuts. The periph- 
ery is sandwiched between two rigid support rings, an 
outer support ring 90 and an inner support ring 92 of 
larger internal diameter than the outer ring 90. These 45 
rings are compressed in a suitable housing 94. 

The whole purpose of the hose tensioner is accom- 
plished by the differing internal diameters of the sup- 
port rings 90 and 92. Because the outer ring 90 is smaller 
in internal diameter, it supports the ring 84 to a much 50 
greater extent than does the ring 92, so that when the 
hose is pulled outward, or to the left in FIG. 10, it 
encounters much greater resistance from the ring 84 
than when the hose is pushed back into the vehicle or to 
the right in FIG. 10. 55 

For this reason, when the tensioner is used as the 
collar 20, the hose ribs would pass through the V-cuts 
86 without any problem. When the tensioner is rotated 
by the hose drive mechanism, it would axially drive the 
hose in or out, just as does the collar 20. Additionally 60 
however, the hose can be pulled out when the hose 
drive is de-energized, if enough tension is put on the 
hose. When it is desired to push the hose back into its 
housing 52 however, much less resistance is provided 
by the tensioner. 65 

Use of the tensioner as the collar has at least two 
advantages. First, in the event the hose drive mecha- 
nism breaks down, the hose can still be pulled out al- 
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though requiring considerable force. Because of requir- 
ing such force, the hose can be pulled out with the 
coupling engaged in the inlet 16, with enough tension 
on the hose to keep it in its inclined mode shown in solid 
line in FIG. 1, even though the hose drive is not func- 
tional. The second advantage is that even if the hose 
drive is working, it might take 60 seconds or so for the 
electric motor, or the crank, to drive the hose back into 
its housing 52, whereas it could simply be pushed in by 
the operator in a much shorter period of time. 

The above description describes the unidirectional 
hose tensioner as it would be used in conjunction with 
hose drive mechanism. However, as indicated above, it 
could be used to replace the drive mechanism entirely, 
while still permitting all of the other features and advan- 
tages of the waste system disclosed herein to be quite 
adequately functional. The only disadvantage is that the 
operator would now have to pull the hose out through 
the hose tensioner, rather than using a crank or an elec- 
tric motor. However, pushing the hose back into its 
housing, as already discussed, would be quite quick and 
easy due to the tensioning differential capabilities of the 
hose tensioner between extending and retracting the 

Another optional component of the invention is the 
elbow 96, illustrated in FIG. 12. This elbow has a rigid 
stub pipe 98 and an end pipe 100 which slides axially 
along the stub pipe. The end pipe has a side outlet 102 
which communicates freely with the stub pipe 98 when 
the pipe is pulled out into its open position shown in 
phantom in FIG. 12, but is closed off when the stub pipe 
is pushed in and locked with the hook-and-peg latches 
104. Other latching means could be provided to lock the 
end cap in the extended mode shown in phantom. 

The elbow 96 can be used in two possible places: 
either at the upstream end of the hose, connecting the 
hose to the RV, or as the elbow bend and cap at the end 
of the hose that connects to the RV waste system. When 
used at the upstream end, the unit accommodates a code 
requirement that the RV waste system terminate in a 
rigid coupling rather than a hose. When used at the 
downstream end of the hose, another coupling/adaptor 
would be required to adapt the outlet 102 to the dump 
station inlet. 

As can be seen from a study of the prior art in the 
field of recreational vehicle dump systems, waste dump- 
ing is the problem to which many have directed their 
attention. However, their attention has ordinarily been 
directed to component problems of the entire operation, 
rather than defining a different operation that substan- 
tially eliminates the component problems. For example, 
one patent might illustrate a system for storing the col- 
lapsed waste hose conveniently underneath the recre- 
ational vehicle, while another patent might disclose an 
apparatus for supporting the hose along its length to 
define the required incline. To accommodate different 
inlets, different coupling are provided. However, what 
is needed, and what this invention provides, is a com- 
prehensive system which attacks all of the problems 
incidental to waste dumping from a recreational vehi- 
cle, and minimizes the aggravation and waste spillage, 
while maximizing speed, efficiency, and convenience of 
the operation. 

1. In a recreational vehicle having storage means for 
liquid waste, a hose member in communication with 
said storage means for use in discharging waste there- 
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member to be longitudinally extended into an ex- 
tended dumping mode and longitudinally collapsed 
into a compact stowage mode, 5 

a housing for stowing said hose member in said com- 
pact stowage mode, said housing having an outlet 
opening through which said hose is extendable, 

hose drive means located externally of said hose 
member adjacent said housing and physically en- 10 
gaging said hose member ribbed external surface 
for selectively extending said hose out of said hous- 
ing through said opening into said hose member 
extended dumping mode and retracting said hose 
member through said opening back into said hous- 15 
ing into said compact stowage mode and, 

said hose member having an inner end for connection 
to said waste storage means and an outer end in- 
cluding a coupling for insertion into a waste inlet of 
a waste dump station. , 20 

2. Structure according to claim 1 wherein said hose is 
a helically ribbed accordion hose and said hose drive 
means comprises a collar disposed around said hose and 
rotationally slidably engaging the helical ribs of said 
hose and means for rotating said collar selectably in 25 
opposite directions about its axis to alternatively extend 
and retract said hose. 

3. Structure according to claim 2 wherein said means 
for rotating said collar comprises an electric motor. 

4. Structure according to claim 3 wherein said elec- 30 
trie motor drives a belt which extends around the cir- 
cumference of said collar to drive same. 

5. Structure according to claim 2 wherein said collar 
defines an internal helical groove to substantially con- 
form to the external contours of said helically ribbed 35 
hose. 

6. Structure according to claim 2 wherein said collar 
engages said hose by means of an inwardly directed 
resilient annular flange which is reinforce against out- 
ward deflection more than it is against inward deflec- 40 
tion such that said hose can only be pulled out into the 
extended mode by exerting a great deal of extending 
tension on the hose and wherein said hose can be easily 
pushed back through the collar into said stowage mode. 

7. Structure according to claim 2 wherein said means 45 
for rotating said collar comprises a manually rotatable 
crank. 

8. Structure according to claim 1 wherein said cou- 
pling comprises an annular sealing ring compressible 
against the top of the waste inlet to seal against same 50 
and frictional means for pressing outward against the 
inside of said inlet to hold said sealing ring securely 
against the top of said inlet. 

9. Structure according to claim 8 wherein said annu- 
lar sealing ring defines a resilient foam face for com- 55 
pressing against the top of the waste inlet. 

10. Structure according to claim 9 wherein the cou- 
pling of the outer end of said hose defines a cylindrical 
spout extending beyond said sealing ring, and said fric- 



tional means comprises a plurality of longitudinally 
extended bowed spring fingers angularly spaced around 
said spout, said spout and fingers being dimensioned 
such that said spout and fingers will insert into and 
fictionally grip waste inlets ranging in diameter from 3" 

to 4r. 

11. Structure according to claim 1 wherein said cou- 
pling includes means of releasably establishing a sub- 
stantially right-angle bend in said hose to permit said 
hose to be conveniently insert into said inlet. 

12. Structure according to claim 11 wherein said bend 
is defined by a pair of ferrules encircling said hose at 
spaced positions near the outer end thereof, and a con- 
nector pulling said ferrules together at one point on 
each ferrule. 

13. Structure according to claim 11 wherein said bend 
is defined by a rigid 90 degree angle elbow at the outer 
end of said hose, said elbow having a rotary joint at 
about the 45 degree position thereon. 

14. Structure according to claim 11 wherein said bend 
is defined by a rigid stub pipe engaged on the ouier end 
of said hose, and an end pipe slidable on said stub pipe 
and lockable thereon in a fully engaged position in 
which said end pipe is substantially completely inserted 
over said stub pipe, said end pipe having a side outlet 
and being slidable out on said stub pipe sufficiently far 
that said outlet communicates with said stub pipe such 
that said outlet can be connected to the inlet of an RV 
dump station. 

15. A waste hose system comprising: a storage hous- 
ing 

a longitudinally collapsible hose having a longitudi- 
nal axis, rib means forming a ribbed exterior surface 
on said hose of alternating ridges and grooves and 
coupling means at one end of said hose for coupling 
said hose to a waste inlet of a waste dump station, 
said hose being axially moveable between a col- 
lapsed position inside of said storage housing and 
an extended in use position; and 
drive means located externally of said hose member 
, adjacent said housing and including a rotatable 
drive member extending into said grooves and 
frictionally engaging said hose so that rotation of 
said drive member in one direction moves said hose 
longitudinally to said collapsed position and rota- 
tion of said drive member in the other direction 
moves said hose longitudinally to the extended 
position so that the length of hose between said 
coupling means and drive means can be varied to 
thereby prevent sagging in the hose when in the 
extended in-use position. 

16. The waste hose system of claim 15 wherein said 
drive means includes an annular drive member sur- 
rounding said hose and engaging said hose rib member. 

17. The waste hose system of claim 15 wherein said 
rib means includes a helical rib member forming a 
ribbed external surface on said hose of a c 
spiral groove. 
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[57] ABSTRACT 
This invention is a hydraulic device for operating a gate 
valve in the drainage line of a recreational vehicle. The 
device consists of a support plate mounted to the gate 
valve or drainage line. A hydraulic cylinder with a 
hydraulic rod is pivotally mounted to the support plate. 
The hydraulic rod is attached to the gate control rod by 
means of a pivot arm that is also pivotally attached to 
the support plate. The device is operating by means of 
a hydraulic pump, a motor and control means for oper- 
ating the motor, typically an electrical switch. 

28 Claims, 3 Drawing Sheets 
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AUTOMATICALLY OPERATED GATE VALVE 
FOR RECREATIONAL VEHICLES 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

This invention relates to gate valves, and more partic- 
ularly to automatically operated gate valves for use 
with holding or similar tanks for recreational or similar 
type vehicles. 

2. Description of the Prior Art 

Users of recreational vehicles outfitted with a water 
closet, tub or shower or both, and a kitchen sink are 
required to discharge the waste and gray water from 
these fixtures into onboard holding tanks that must be 
discharged or dumped into an approved sanitary sewer 
or septic system usually located in a trailer court or 
camp ground. 

Users of recreational vehicles often find it inconve- 2Q 
nient or difficult to dump the holding tanks into sanitary 
facilities because of their own physical limitations, bad 
weather conditions, darkness, etc. Dumping typically 
requires kneeling down and reaching under the vehicle 
for a distance of two to two and a half feet. In this 25 
position, the operator is off-balance and unable to obtain 
good leverage to operate a manual gate valve. This can 
be especially troublesome for those of slight build, the 
elderly and the handicapped. Moreover, while operat- 
ing the gate valves, the operator is sure to be contami- 30 
nated with waste should there be a failure in the waste 
hose, hose connection or hose clamp. In addition, gate 
valve operation can be especially worrisome in strange 
surroundings and especially annoying and frustrating in 
foul weather or when biting insects are at their peak. 35 

One approach to this problem has been through the 
development of telescoping drain assemblies that are 
swiveled and telescoped to the discharge site such as 
revealed in Feliz U.S. Pat. No. 3,81 1,462 and Sargent et 
al. U.S. Pat. No. 4,779,650. Although these inventions 40 
attempt to solve the piping problem between the dis- 
charge line of the vehicle and the discharge point, nei- 
ther of them address the problem of valve control since 
both of these inventions continue to use manually oper- 
ated valves to open and close the discharge lines. 45 

Kemper et al U.S. Pat. No. 4,214,324 and Perez U.S. 
Pat. No. 4,693,447 disclose waste dump valves that are 
electrically controlled for use in aircraft and railroad 
cars respectively. Hilde, Jr. U.S. Pat. No. 3,375,025 is 
directed to a pneumatic valve mechanism for use with a 50 
mobil system for evacuating and recharging portable 
commodes. 

Pierson U.S. Pat. No. 3,941,349 is directed toward the 
development of electromechanically actuated gate 
valves. Pierson's inventions, however, have several 55 
shortcomings and problems. First, all of Pierson's 
mechanisms for controlling the gate valve are contained 
within the housing of the gate valve itself. As such, it is 
not possible to convert an existing manual valve to a 
mechanically operated device. All the vehicle owner 60 
can do is to remove the manual valve and replace it 
with one of Pierson's electromechanically operated 
valves. Further if the electromechanical mechanism of 
the Pierson valve breaks down, it is impossible to repair 
it with out removing it from the drainage line — a pro- 65 
cess which requires replacement of a portion of the 
drainage lines in addition to the repair or replacement of 
the valve itself. 
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Pierson's solenoid driven valves are spring biased so 
as to remain in the closed position unless the solenoid is 
electrically actuated. As a result, Pierson's solenoid 
devices must draw current continuously while the hold- 
ing tank is being emptied thereby adding to the cost of 
operation and increasing the potential for failure as a 
result of electrical short or burnout. Such continuous 
operation also increases the chance for an electrical fire. 
Moreover, Pierson's closed biased solenoid valves do 
not allow the valve to be left in an open position, even 
by manual operation. In many instances this is the pre- 
ferred position, especially when the vehicle has been 
permanently parked and the drainage line hooked up to 
the sanitary sewer. In such a setting, the drainage line is 
left open without further consideration. Using the Pier- 
son valve, the vehicle user must periodically open the 
gate valve to drain the holding tanks even when the 
vehicle is in a parked mode and connected to a sanitary 
sewer. Such additional operation tends only to shorten 
the life of the Pierson valve. Because Pierson's solenoid 
valves effectively have only a fully opened or closed 
position, it is impossible to adjust the volume of dis- 
charge from the holding system. In the event of a power 
failure, the user of a Pierson solenoid valve must resort 
to manual operation of the valve in order to empty the 
holding tanks. 

Pierson has also developed motor driven direct drive 
and gear drive valves. Such motor driven valves are 
more complex than the solenoid valves thereby increas- 
ing the potential for malfunction. Since the drive mech- 
anisms are contained within the valve housing, the only 
way to repair such valves is by removing them from the 
drainage line, which, as we have seen, is costly since 
portions of the drainage line must be replaced along 
with possibly the valve itself. 

SUMMARY OF THE INVENTION 
The present invention overcomes the inconvenience 
and burden of operating the manual valves found on 
most recreational vehicles, especially in inclement 
weather, strange surroundings, and other environmen- 
tal hostilities which make such valve operation :spe- 
cially onerous for the weak, elderly and disabled. It also 
overcomes the problems and obstacles encountered 
with the self-contained electromechanically operated 
valves found in the prior art, especially the inability to 
convert an existing manual valve to a mechanical valve, 
the inability to set the valve to any position including 
fully opened or closed, and the necessity for unneeded 
or prolonged operation under certain conditions that do 
not justify such operation and serve only to add to the 
cost of operation, reduce the operational life time, and 
increase the risk of electrical short or fire. 

The present invention consists of a hydraulic device 
that is connected to the gate of a gate valve for the 
purpose of opening and closing the valve. The inven- 
tion can be used to convert existing manual gate valves 
to hydraulically operated valves without removing the 
existing valve from the drainage line of the recreational 
vehicle (RV). Because it can be mounted on the existing 
valve or drainage line, it can be readily removed for 
repair or replacement without the need to remove the 
gate valve from the drainage line. Although the device 
can be installed within the gate valve housing, it is pref- 
erable not to do so for the above mentioned reasons. 

Various additional features of the invention allow the 
gate valve to be stopped at any position between fully 
opened and fully closed so as to adjust the volume of 
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discharge form the holding system. The invention uses 
energy only in moving the valve from one position to 
another. No energy or power is required to hold the 
valve in any desired position and thus the valve will 
remain in the selected position even when power is lost. 5 
The invention can be disconnected from the valve to 
allow for manual operation of the valve to any position 
should the device ever fail or power be lost. The valve 
can be operated from remote locations, typically from 
within the RV and from a control panel located on the 10 
exterior of the RV preferably in the area of the drainage 
discharge. The invention can also be provided with an 
indicator such as a light, buzzer, or dial to indicate the 
position of the gate valve. 

The invention is not limited to RVs but can be used in 15 
any vehicle having holding tanks where it is desirable to 
control the opening and closing of the drainage line 
from the holding tanks. 

In one basic form, especially useful for opening, clos- 
ing, or holding a holding tank gate valve in any position 20 
where the gate valve is located in a passage connected 
to a holding tank of a recreational or similar type vehi- 
cle, the invention consists of a hydraulic cylinder that 
has a cylindrical housing with a hydraulic rod project- 
ing from the center of one end, a way or means for 25 
connecting the hydraulic rod to the gate of the gate 
valve and a means for controlling the movement of the 
hydraulic rod into and out of the hydraulic cylinder 
housing. Typically, the means for controlling the move- 
ment of the hydraulic rod into and out of the housing is 30 
a hydraulic pump for pumping hydraulic fluid into and 
out of the housing so as to cause the hydraulic rod to 
move into or out of the housing. A motor is used to 
operate the hydraulic pump and is, in turn, controlled 
by a switch device. Generally, an electrical motor and 35 
an electrical switch are preferred, however, it is to be 
understood that there are other means for operating 
hydraulic pumps such as a hydraulic motor and that 
such a device can be operated by vacuum or air pres- 
sure switching devices. 40 

A valve can be placed in the hydraulic line for main- 
taining the amount of hydraulic fluid in the hydraulic 
cylinder so as to control the position of the gate within 
the gate valve. The opening and closing of this valve 
can be controlled by a suitable means such as a solenoid. 45 

The motor that is used to move hydraulic fluid into 
and out of the hydraulic cylinder is preferably a revers- 
ing motor. When a reversing motor is used, the switch- 
ing means for controlling and operating the motor 
should be capable of operating the motor in either a 50 
forward or reverse direction. It is desirable to the 
switching means for controlling the operation of the 
motor to be placed at two or more remote locations. 
For example, it is desirable to have one control means 
such as a switch panel located within the recreational 55 
vehicle so that one does not have to leave the recre- 
ational vehicle to control the opening and closing of the 
gate valve. A second desirable location for the motor 
switching or control means is on a panel located on the 
outside of the vehicle near the point of discharge of the 60 
drainage system. In such a location, the user of the RV 
can monitor the discharge operation into the sanitary 

It is also desirable that the hydraulic means for oper- 
ating the gate valve be capable of being disconnected 65 
from the gate valve so as to operate the gate valve in the 
event of loss of power or energy with which to operate 
the hydraulics of this invention. In such a case, the 



hydraulics can be disconnected by means of a locking 
pin or other such quick disconnect type feature. When 
the hydraulics are disconnected, a handle can be at- 
tached to the gate rod of the gate valve so as to manu- 
ally operate the valve. 

Finally, it is desirable to know the position of the gate 
within the valve. This can be achieved by providing a 
sensing and indicating mechanism for determining the 
position of the gate within the gate valve. The sensing 
mechanism is typically a switch responsive to the posi- 
tion of the gate while the indicating means can be a 
visual indicating means such as a light or dial, or an 
audible means such as a buzzer or bell. 

Another aspect of the invention is a means for exter- 
nally mounting a gate valve hydraulic control device, 
preferably a hydraulic control device, on either the gate 
valve or the drainage line. This aspect of the invention 
consists of a support plate and a means for fastening the 
support plate to the drainage line or the external portion 
of the gate valve housing. In its simplest form, the fas- 
tening means can simply be one or more U-bolts that 
pass around the drainage line and pass through aligning 
holes in the support plate where they are fastened to the 
support plate by means of bolts. For additional stability, 
a saddle piece conforming to the drainage line can be 
secured to the U-bolt after it passes around the drainage 
line by means of bolts and then the support plate bolted 
on to the projecting ends of the U-bolts. 

In another embodiment, rather than using the saddle 
piece after the U-bolt passes around the drainage line, 
the support plate may have on its under surface one or 
more projecting tangs having a surface conforming to a 
portion of the circular surface of the drainage pipe. In 
this embodiment, the support plate rests on the drainage 
line as a result of the downward projecting tangs that 
conform to the drainage line and the U-bolt passes 
around the drainage line up through the apertures in the 
support plate and are bolted to the upper surface of the 
support plate. 

In another embodiment, a suitable slot can be formed 
in the downward projecting tang that conforms to the 
drain line and a hose-type clamp passed there through 
and secured around the drainage line. The downward 
projecting tang that partially conforms to the drainage 
line curvature can also be extended sideways (outward) 
beyond the support plate and the hose clamp passed 
around both the projecting tang and the drainage line 
and fastened around both. 

In all of these configurations, it is to be understood 
that preferably two U-bolts are used and that they are 
located on both sides of the gate valve housing and that, 
if more than one downwardly projecting tang is used, 
they are located in such a fashion so that the gate valve 
housing can rest between the projecting tangs. It is also 
to be understood that the U-bolt can pass around the 
drainage line or around the circular boss that is part of 
the gate valve housing that receives the drainage line. 

A hydraulic cylinder that consists of a cylindrical 
housing with a hydraulic rod projecting from one end is 
attached to the support plate by suitable means. Such 
means can consist of two upwardly projecting, support 
plate tangs with aligning holes. The tangs are positioned 
so as to receive a boss on one end of the cylinder hous- 
ing that has an aperture in it so that the apertures in the 
tangs and the aperture in the boss align so as to receive 
a pivot pin. The pivot pin is locked into place by any 
suitable means including a forced fit into the apertures 
in the tangs or a head at one end of the pivot pin, too 
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large to pass through the tang apertures and a cotter 
pin, nut or other suitable attaching means at the other 

A pivot arm with a first and a second end and a pivot- 
ing means between the two ends is secured to the pro- 
jecting end of the hydraulic rod. In a simple version, the 
projecting end of the hydraulic rod and the first end of 
the pivot arm have aligning holes through which a 
pivot pin is passed and locked into place by means of a 
cotter pin or other suitable means. In a preferred and 
more stable version, the pivot arm has two legs that 
project from the first end with each leg having an align- 
ing hole through it. The end of the hydraulic rod also 
has a hole in it and the end of the hydraulic rod is re- 
ceived between the legs of the pivot arm so that the 
holes in the legs of the pivot arm and the hole in the end 
of the hydraulic rod align so as to receive a pivot pin 
that is suitably secured. 

The other end of the pivot arm is suitably secured to 
a control rod of the gate valve. This control rod is 
joined at one end to the gate of the gate valve and at the 
other end to the second end of the pivot arm. The sec- 
ond end of the pivot arm is secured to an end of the 
control rod by means of a collar that passes around the 
control rod and has a projecting tang to receive the 
second end of the pivot arm. The pivot arm and the tang 
of the collar have suitable aligning apertures for receiv- 
ing a pivot pin through them. The pivot pin is secured 
by means of a locking pin. By removing the locking pin 
and pivot pin, the control rod is capable of being discon- 
nected from the hydraulic mechanism of this invention. 
The collar can be secured on the end of the control rod 
by means of other collars that are securely attached to 
the control rod by means of set screws or other locking 
devices and are positioned on either side of the tanged 
collar. Alternatively, the tanged collar can itself have a 
set screw for locking it to the control rod. 

The invention further consists of a means for securing 
the pivoting means of the pivot arm to the support plate. 
This is accomplished by providing a connecting plate 
that is attached at one end to the pivot means of the 
pivot arm and at the other end to a tang projecting from 
the support plate. Both ends of the connecting plate are 
attached to the tang and to the pivot arm by means of a 
pivot pin and suitable fastening means for the pivot pin. 

As discussed previously, the hydraulic cylinder is 
operated by means of hydraulic fluid, a method or 
means for pumping the hydraulic fluid into or out of the 
cylinder or both, such means being a motor, preferably 
a reversing motor, a control means for controlling the 
motor, hydraulic valves in the hydraulic line for con- 
trolling the amount of hydraulic fluid in the cylinder 
and as a result, the position of the gate in the gate valve, 
and means for controlling the hydraulic valve such as a 
solenoid. 

The foregoing and other advantages of the invention 
will become apparent from the following disclosure in 
which one or more preferred embodiments of the inven- 
tion are described in detail and illustrated in the accom- 
panying drawings. It is contemplated that variations in 
procedures, structural features and arrangement of 
parts may appear to a person skilled in the an without 
departing from the scope of or sacrificing any of the 
advantages of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a partial perspective and schematic view of 
a vehicle embodying the present invention. 
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FIG. 2. is a plan view of an embodiment of the valve 
operating mechanism of the present invention. 

FIG. 3. is a cross-sectional view of the invention 
disconnect means along line 3 — 3 of FIG. 2. 
5 FIG. 4 is a schematic diagram of the electrical and 
hydraulic system of this invention. 

FIG. 5 is a plan view of an alternate method for at- 
taching the support plate to the valve. 

FIG. 6. is a cross sectional view of the support plate 
10 securing means along line 6—6 of FIG. 5. 

FIG. 7 is a plan view of an alternate embodiment of 
the valve operating mechanism of the present invention. 

In describing the preferred embodiment of the inven- 
tion which is illustrated in the drawings, specific termi- 
15 nology is resorted to for the sake of clarity. However, it 
is not intended that the invention be limited to the spe- 
cific terms so selected and it is to be understood that 
each specific term includes all technical equivalents that 
operate in a similar manner to accomplish a similar 
20 purpose. 

Although a preferred embodiment of the invention 
has been herein described, it is understood that various 
changes and modifications in the illustrated and de- 
scribed structure can be affected without departure 

25 from the basic principles that underlie the invention. 
Changes and modifications of this type are therefore 
deemed to be circumscribed by the spirit and scope of 
the invention, except as the same may be necessarily 
modified by the appended claims. or reasonable equiva- 

30 lence thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION AND BEST MODE FOR 
CARRYING OUT THE PREFERRED 

35 EMBODIMENT 

FIG. 1 is a perspective view showing the general 
arrangement of the components of this invention in a 
recreational vehicle (RV) 6 shown in phantom. It is to 
be understood that the invention is not limited to RVs 

40 but, in fact, could be used in any mobile vehicle where 
it is necessary or desirable to have one or more holding 
tanks and to periodically discharge such holding tanks. 

Waste water from toilets (water dosets; not shown) is 
discharged into a waste water holding tank 2 while gray 

45 water from sinks, showers, and bath tubs (not shown) is 
discharged into a gray water holding tank 4. The dis- 
charge line 12 from the gray water tank is typically 
connected to the discharge line 8 from the waste water 
holding tank 2. Discharge line 8 has a cap 14 at its end 

50 to prevent inadvertent discharge into the environment. 
Manual gate valves 16 and 18 are incorporated into 
discharge or drain line 8 and discharge or drain line 12 
to control the flow of waste water and gray water from 
the holding tanks 2 and 4, respectively. 

55 In normal operation, the cap 14 is removed from the 
end of the discharge line 8 and connected to the sanitary 
sewer by means of a flexible pipe or other connecting 
means(not shown). The waste water holding tank is first 
discharged by opening gate valve 16. After the waste 

60 water holding tank 2 has been discharged, gate valve 16 
is closed and the gray water holding tank 4 is dis- 
charged by opening gate valve 18. The gray water 
holding tank 4 is discharged after the waste water in 
order to rinse the flexible pipe or other connecting 

65 means. Gate valves 16 and 18 are then closed and the 
end cap 14 replaced on discharge line 8. 

As can be seen in FIG. 1, gate valves 16 and 18 are 
typically located below and toward the center of the 
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RV 6. As such, the operator must kneel or otherwise 
position him or herself under the vehicle to open manu- 
ally gate valves 16 and 18. Such a position is particu- 
larly uncomfortable and insecure at night and strange 
surroundings especially when accompanied by biting 5 
insects and drenching rain. Such a position can be par- 
ticularly unpleasant should the flexible pipe or other 
means for connecting drainage pipe 8 to the sanitary 
sewer come lose during the discharge of waste water 
from holding tank 2. 10 

This invention eliminates the need for manual opera- 
tion of gate valves 16 and 18 by providing hydraulic 
mechanisms 20 and 10. These mechanisms are essen- 
tially similar in nature except for the fact that they are of 
different sizes to accommodate the different sized gate 15 
valves found in the different sized waste water and gray 
water lines. The hydraulic mechanism is connected to a 
hydraulic pump, motor, and other control devices indi- 
cated schematically by the numeral 60 in FIG. 1. The 
hydraulic mechanisms 10 and 20 are connected to the 20 
hydraulic center 60 by means of hydraulic lines 58 and 
56. 

Typically, the switch means 80 is located within the 
recreational vehicle 6 while switch means 90 is located 
on the outside of the recreational vehicle 6 in such a 25 
position so as to allow the user to observe the drainage 
of the tanks into a sanitary sewer. Switch means 80 has 
a switch 82 for controlling hydraulic means 10 and 
switch 84 for controlling hydraulic mechanism 20. 
Switch means 90 has a switch 92 for controlling hydrau- 30 
lie mechanism 10 and switch 94 for controlling hydrau- 
lic mechanism 20. Switch means 80 also has an indicator 
light 86 to indicate the position of gate valve 18 and 
indicating means 88 for indicating the position of gate 
valve 16. 35 

By placing hydraulic mechanisms 10 and 20 on gate 
valves 16 and 18, it is possible to discharge the waste 
water from tanks 2 and 4 either remotely from within 
the recreational vehicle 6 or from a position on the 
outside of the RV 6 so as to observe the discharge from 40 
the tanks. Such hydraulic mechanisms completely elimi- 
nate the need to crawl under the RV to open gate valves 
16 and 18. 

FIG. 2 is a front elevational view showing the details 
of the operation of the hydraulic mechanism 20. The 45 
gate valve (gate valve housing) 16 has a circular boss 22 
for receiving an end of the discharge line 8. The drain- 
age line 8 is joined to the circular boss 22 of the gate 
valve 16 by suitable means such as a plastic cement. The 
gate valve 16 has a control rod 24 that is attached to the 50 
gate 21 of the gate valve and projects from the gate 
valve 16 so as to control the movement of the gate by 
being pushed into or pulled out of the gate valve 16. 

In the embodiment shown in FIG. 2, a clamp 26 is 
passed around the circular boss 22. A saddle member 28 55 
is then placed on the U-clamp and the U-clamp firmly 
bolted to the circular boss by means of nuts 30. Two 
U-clamps are used on each side of gate valve 16. A 
support plate 32 having appropriate aligning apertures 
therethrough to receive the ends of the U-clamp 26 is 60 
then placed on the ends of the U-clamp 26 and firmly 
secured to the U-clamp by means of nuts 34. 

In an alternate and preferred embodiment shown in 
FIG. 7, the saddle member 28 is replaced by a down- 
wardly projecting tang 36 that generally conforms to 65 
the outer surface of the drainage line 8 or the circular 
boss 22. In FIG. 5, the U-clamp 26 passes directly 
through the apertures in support plate 32 and is bolted 



thereto. The U-clamp 26 can pass around the circular 
boss 22 or around the drainage pipe 84. For the pur- 
poses of this description the circular boss 22 is consid- 
ered to be a part of the gate valve 16. 

In another embodiment of the device (not shown), 
the support plate tang 36 can have a slot through it 
capable of receiving a hose clamp. The hose clamp is 
passed through the slot and around the circular boss 22 
or the drainage pipe 8 so as to secure the support plate 
36 to the drainage line 8 or the circular boss 22 thereby 
eliminating the U-bolts 26. It is also possible to extend 
the support tang 36 outward (sideways) beyond plaie 32 
and pass a clamp or other securing means around the 
projecting tang 36 and the drainage line 8. For the pur- 
poses of this invention, these and alternate fastening 
means are considered to be equivalent. 

In yet another embodiment shown in FIGS. 5 and 6, 
it is possible to secure the support plate with one or 
more downwardly projecting tangs 33,35, and 37 that 
are secured directly to the gate valve 16 rather than to 
the circular boss 22 or drainage line 8. The downward 
projecting tangs 33, 35 and 37 are fastened to the gate 
valve 16 by means of suitable fasteners such as nuts 31 
and bolts 39 passing through the gate valve 16. 

In FIG. 2, the support plate 32 has a hydraulic cylin- 
der tang 38 attached to it by means of suitable fasteners 
such as machine screws 40. The hydraulic cylinder 42 is 
comprised of a cylindrical housing 44, a hydraulic rod 
46 that projects out of the center of one end of the 
cylindrical housing 44 and a hydraulic cylinder boss 
(tang) 48 that is secured to or a part of the hydraulic 
cylinder housing 44 at the end opposite the hydraulic 
rod 46. The hydraulic cylinder housing boss 48 has an 
aperture through it and is attached to the hydraulic 
cylinder tang 38 by pivoting means such as a pivot pin 
50. The pivot pin passes through the apertures of the 
hydraulic cylinder tang and the hydraulic cylinder 
housing tang and is suitably secured by suitable means 
such as, for example, by an enlarged head at one end of 
the pivot pin 50 and a securing pin at the other end of 
the pivot pin 50. The hydraulic cylinder 42 also has a 
hydraulic line 52 that allows for the admission and re- 
lease of hydraulic fluid into and out of the hydraulic 
cylinder 42. 

A pivot arm 54 has a first end 56 and a second end 58. 
The first end 56 is secured to the hydraulic rod 46 by 
means of suitable aligning apertures in the hydraulic rod 
46 and the end 56 of the pivot arm 54 and a pivoting 
means such as a pivot pin 62. The second end 58 of the 
pivot arm 50 is secured to the control rod 24 of the gate 
valve 16 by means of a collar 64 that has a tang 66 
having an aperture in it that aligns with an aperture in 
the second end 58 of the pivot arm 54. A pivot pin 68 is 
passed through the apertures in the second end 58 of the 
pivot arm 54 and the collar tang 66 and secured b.: 
suitable means such as an enlarged head at one end of 
the pivot pin 68 and a securing pin such as a cotter or 
locking pin at the other end. The collar 64 may be se- 
cured to the control rod 24 by means of circular collars 
70 and 72. Collar 70 is secured to the control rod 24 by 
means of a set screw 74. As seen in FIG. 3, collar 72 is 
secured to the control rod 24 by means of aligning aper- 
tures that pass through both the collar 72 and the con- 
trol rod. A securing pin 76 passes through the apertures 
and secures the collar in place. Using this means of 
attachment, the pin 76 can be readily removed thereby 
releasing the collar 72 from the control rod 24 and 
allowing the collar 64 to the removed from the control 
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rod 24 in those instances where power is lost or the user 166 to withdraw hydraulic fluid from hydraulic cylin- 

is otherwise unable to control the hydraulic mechanism der 180 and return it reservoir 166 thereby causing 

in its usual fashion. In such an instance, a handle 202 hydraulic cylinder rod 182 to be withdrawn into the 

(FIG. 7) can be secured to control rod 24 and the gate hydraulic cylinder 180 thereby opening gate valve 16. 

valve 16 manually operated. Alternatively, collars 70 5 The position of the gate 21 in the gate valve 16 can be 

and 72 may both be secured to control rod 24 by means shown by means of indicator lights 188 and 190, each 

of set screws with the second end 58 of the pivot arm 54 being used with a separate hydraulic cylinder. The 

being released from collar tang 66 by removing the indicator lights 188 and 190 are used in conjunction 

securing pin (a pin such as pin 76 shown in FIG. 3) from with contact switches 192 and 194, respectively. As 

the pivot pin 68 and removing pivot pin 68. 10 illustrated, the contact switch would normally cause the 

Returning to FIG. 2, the pivot arm 54 is secured to lights 188 and 190 to be in the "on" position when the 

the support plate 32 by means of a connecting plate 130. gate valve is open such as is shown in FIG. 2. When the 

The connecting plate 130 is secured to the pivot arm 54 pivot-arm contact plate 148 disengages from switch 142 

by means of aligning apertures in the pivot arm and a as when the gate is in the opened position, switch 142 is 

first end 134 of the connecting plate 130. The apertures 15 closed causing current to flow and the indicator light to 

are secured with a pivot pin 132 and means for securing be activated. 

the pivot pin within the apertures. The second end 136 In FIG. 4, cylinder rods 182 and 186 relate to cylin- 

of connecting plate 130 is secured to the support plate der rod 46 in FIGS. 2 and 7, switches 154 and 172 relate 

tang 138 by means of aligning apertures that receive a to switches 82 and 84 or 92 and 94 in FIG. 1, lights 188 

pivot pin 140 which is suitably secured. 20 and 190 relate to lights 86 and 88 in FIG. 1, and 

A switch 142 is secured to the gate valve 16 by means switches 192 or 194 relate to switch 142 in FIGS. 2 and 

of an attaching arm 144 that is secured to the gate valve 7. 

16 by means of a machine screw 146. As the pivot arm FIG. 7 illustrates some additional refinements that 

54 moves the gate valve rod 24 into the closed position, may be incorporated into this invention. Tang 204 rests 

the pivot arm contact flange 148 makes contact with 25 on the edge of gate valve 16 to provide additional stabil- 

switch 142 causing an indicator light 88 to be turned ity and ease of assembly when mounting the hydraulic 

either on or off. Preferably, the light is off when the mechanism 20 on the drainage line 8 or circular boss 22. 

gate 21 is in the closed position and comes on as the Switch tang 206 (see also FIGS. 5 and 6) provides a 

pivot arm contact flange 148 disengages switch 142 as convenient mounting location for switch 142. For addi- 

the gate 21 is opened. 30 tional mechanism stability, a clevis can be formed at the 

FIG. 4 illustrates the hydraulic and electrical control first end 56 of the pivot arm 54 so that the legs 208 of the 

system by which the hydraulics are operated. Typi- clevis receive the end of the hydraulic rod 46 between 

cally, the electrical system operates off of the recre- them. Tang 210 can be cast as an integral part of support 

ational vehicle 6 battery 152. Hydraulic cylinder 170 is plate 32. In addition, a pair of tangs 210 can be provided 

operated by switch 154 while hydraulic cylinder 180 is 35 so as to receive the hydraulic cylinder tang 48 between 

operated by switch 172. Switches 154 and 172 are three them. Tang 212 may also be cast as an integral pan of 

position switches such as a rocker-type switch that is support plate 32. A pair of tangs 212 may be used with 

disconnected in its center or second position. a pair of connecting plates 130 that are placed on each 

In the first position of switch 154, motor 156 is acti- side of pivot arm 54. When a pair of connecting plates 

vated by closing the circuit to electrical connector 158. 40 130 are used, bosses 214 cast as a part of pivot arm 54 (or 

Solenoid 160 is also activated through electrical con- separate sleeves) are used so that a sufficient distance is 

nector 162. Solenoid 160 causes valve 164 to open. With provided between plates 130 so that they do not contact 

valve 164 open, the motor 156 drives pump 166 which switch tang 206 or switch 142. 

causes hydraulic fluid to flow from reservoir 168 to the It is possible that changes in configurations to other 
hydraulic cylinder 170 forcing the cylinder rod 186 out 45 than those shown could be used but that which is shown 
of the hydraulic cylinder 170. When switch 154 is set to if preferred and typical. Without departing from the 
its third position, solenoid 160 is activated again open- spirit of this invention, various means of fastening the 
ing valve 164. Motor 156 is also activated but this time components together may be used, 
in a reversing mode which causes hydraulic fluid to be It is therefore understood that although the present 
returned from hydraulic cylinder 170 through the pump 50 invention has been specifically disclosed with the pre- 
166 and into reservoir 168 thereby causing the hydraulic ferred embodiment and examples, modifications to the 
rod 186 to be withdrawn into the hydraulic cylinder design concerning sizing and shape may be apparent to 
170. those skilled in the art and such modifications and varia- 
Switch 172 is shown in its second or disconnect posi- tions are considered to be within the scope of the inven- 
tion with solenoid 174 in the closed position. When such 55 tion and the appended claims, 
switch 172 is moved to its first position, solenoid 174 What is claimed is: 

causes valve 176 to open as a result of a connection 1. An external hydraulic device for operating a gate 

through connector 178. In the first position, motor 156 valve in a drainage line of a holding tank of a recre- 

is caused to operate in a forward position, causing pump ational vehicle comprising: 

166 to pump hydraulic fluid from reservoir 168 through 60 a. a support plate; 

valve 176 into hydraulic cylinder 180 causing hydraulic b. means for fastening said support plate to said drain- 
cylinder rod 182 to move out of the hydraulic cylinder age line 

180. When switch 172 is allowed to return to its open c. a hydraulic cylinder comprising a housing and a 

position, solenoid 174 closes valve 176 thereby main- hydraulic rod; 

taining fluid in hydraulic cylinder 180 and the rod 182 in 65 d. means for attaching said hydraulic cylinder hous- 

a fixed position. When the switch 172 is moved to its ing to said support plate; 

third position, the solenoid 174 opens valve 176 and the e. a pivot arm having a first and second end and a 

motor 156 operates in a reverse manner causing pump pivoting means therebetween; 
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f. means for securing said pivot arm at said first end to 13. The hydraulic device for operating a gate valve 
said hydraulic rod; according to claim 11 wherein said electric motor is a 

g. means for securing said pivot arm at said second reversing motor. 

end to a control rod of said gate valve; 14. The hydraulic device for operating a gate valve 

h. means for securing said pivoting means of said 5 according to claim 13 further comprising a control 
pivot arm to said support plate; and valve for controlling the amount of hydraulic fluid in 

i. means for operating said hydraulic cylinder. said hydraulic cylinder so as to hold the gate valve in 

2. The hydraulic device for operating a gate valve any position. 

according to claim 1 wherein said means for fastening 15. The hydraulic device for operating a gate valve 

said support plate to said drainage line is a U-bolt pass- 10 according to claim 14 further comprising a solenoid for 

ing around said drainage pipe and passing through opening and closing said hydraulic fluid control valve 

aligning holes in said support plate with means for at- and switch means for operating said solenoid, 

taching said U-bolt to said support plate. 16. The hydraulic device for operating a gate valve 

3. The hydraulic device for operating a gate valve according to claim 1 further comprising indicating 
according to claim 2 wherein said means for attaching 15 means for indicating a position of said gate valve, 
said U-bolt to said support plate is a nut. 17. The hydraulic device for operating a gate valve 

4. The hydraulic device for operating a gate valve according to claim further comprising a disconnect 
according to claim 1 with said support plate further means whereby said hydraulic cylinder is disconnected 
compromising a downwardly projecting support tang 20 from said gate valve for manual operation of said gate 
having a surface conforming to a portion of said drain- valve. 

age line. 18. A hydraulic device for opening, closing or hold- 

5. The hydraulic device for operating a gate valve m 8 a holding-tank gate valve in any position wherein 
according to claim 1 wherein said means for attaching said S ate valve is located in a passage connected to a 
said hydraulic cylinder to said support plate is a pivot- 25 holding tank of a recreational vehicle and comprising: 
ing means. a. a hydraulic cylinder comprising a housing and a 

6. The hydraulic device for operating a gate valve hydraulic rod projecting therefrom; 

according to claim S with said pivoting means compris- b - means for connecting said hydraulic rod to a gate 

ing a tang extending upward from said support plate of said S ate valve; and 

with an aperture therein arranged so as to align with an 30 c ' hydraulic means for controlling the position of said 

aperture in a boss at an end of said hydraulic cylinder so hydraulic rod into or out of said hydraulic cylinder 

as to receive a pivot pin therethrough. comprising a hydraulic pump for pumping a fluid 

7. The hydraulic device for operating a gate valve into or out of said hydraulic cylinder housing so as 
according to claim 1 with said means for securing said to cause said hydraulic rod to move into or out of 
pivot arm to said hydraulic rod comprising an aperture 35 said cylinder housing. 

in said first end of said pivot arm aligning with an aper- 19 The hydraulic device for opening, closing or 

ture in an end of said hydraulic rod so as to receive a holding a holding-tank gate valve in any position ac- 

pivot pin therethrough. cording to claim 19 with said means for controlling the 

8. The hydraulic device for operating a gate valve P osi,ion ° f ^ hydraulic rod into or out of said hydrau- 
according to claim 1 with said means for securing said 40 lic cylinder further comprising: 

pivot arm to said support plate comprising: a ' a motor for operating said hydraulic pump and 

a. a pivot arm tang projecting from said support plate * n sw i! ch , for °pe™ting said motor. 

and having an aperture therein; u f A . The hydraulic device for opening, closing or 

b. a pivot plate having a first and a second end with hol * n « a holding-tank gate valve in any position ac- 
said first end having an aperture therein aligning 45 COrd / ng '° f c!a ™ 19 w " h sa ' d .™ans for controlling the 
with said pivot arm tang aperture so as to receive a PO^fon of said hydraulic rod into or out of said hydrau- 
pivot pin therethrough and said second end of said ^c cylinder further comprising a valve for maintaining 
pivot plate pivotally joined to said pivoting means * " ydraU ' IC 
of said pivot arm. ™ 1. a r * ■ , 

9. The hydraulic device for operating a gate valve 50 J^SnW V °P emn % . closm g ° r 

~~r.~A; .„ „i„ _ a :u ■* ■ >■ r -j holding a hold-tank gate valve in any position accord- 

according to claim 8 with said pivoting means of said ■ t0 daim 20 wi * said means fo y r P controlH the 

p vo ing arm comprising an aperture formed in said ition of ^ h drau , jc rod jmo Qr | 

pivoting arm and aligning with an aperture ,n said sec- lic cylinder further comprising a so]enoid for ^ 

ond end of each said pivot plate so as to be pivotally „ said hvdrau i ic fl uid maintaining valve 

joined thereto by means of a pivot pin. 22 . The hydrau]ic devjce for m c of 

10. The hydraulic device for operating a gate valve holdmg a ho i ding . tank gate valve f n 6 itioi f ac . 
according to claim 1 with said means for operating said cording t0 claim 19 wherein said motor ^ reversi 
hydraulic cylinder composing a hydraulic pump con- motor. 

nected to said hydraulic cylinder by a hydraulic line and «, 23. The hydraulic device for opening, closing or 

means for operating said hydraulic pump. holding a holding-tank gate valve in any position ac- 

11. The hydraulic device for operating a gate valve cording to claim 19 with such switch means comprising 
according to claim 10 wherein said means for operating means for operating said motor in either a forward or 
said hydraulic pump is an electric motor and switch reverse direction. 

means for operating said motor. 65 24. The hydraulic device for opening, closing or 

12. The hydraulic device for operating a gate valve holding a holding-tank valve in any position according 
according to claim 11 with said switch means compris- to claim 19 with said switch means comprising means 
ing a switch located at a remote site. for operating said motor from a remote location. 



Appellant's Brief EFS filed 10/24/2007 



Page 165 of 303 



APPLICATION NO. 10/693719 



5,078 

13 

25. The hydraulic device for opening, closing or 
holding a holding-tank gate valve in and position ac- 
cording to claim 18 further comprising a disconnect 
means whereby said hydraulic cylinder can be discon- 
nected from said gate valve for manual operation of said 5 
gate valve. 

26. The hydraulic device for opening, closing or 
holding a holding-tank gate valve in any position ac- 
cording to claim 18 further comprising an indicating 
means for showing the position of said gate valve. 10 

27. The hydraulic device for opening, closing or 
holding a holding-tank gate valve in any position ac- 
cording to claim 26 wherein said indicating means is a 
light. 

28. An external hydraulic device for operating a gate 15 
valve in the drainage line of a holding tank of a recre- 
ational vehicle comprising: 
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a. a support plate; 

b. means for fastening a support plate on the outside 
of a housing of said gate valve; 

c. a hydraulic cylinder comprising a housing and a 
hydraulic rod; 

d. means for attaching said hydraulic cylinder hous- 
ing to said support plate; 

e. a pivot arm having a first and a second end and a 
pivoting means therebetween; 

f. means for securing said pivot arm at said first end to 
said hydraulic rod; 

g. means for securing said pivot arm at said second 
end to a control rod of said gate valve; 

h. means for securing said pivoting means of said 
pivot arm to said support plate; and 

i. means for operating said hydraulic cylinder. 
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[57] ABSTRACT 
This is a drain hose for a tank such as on a floor scrub- 
bing machine and a means for attaching it to the tank. 
When not in use the hose is stored inside the tank, where 
it is protected from damage such as may occur to exter- 
nally stored hoses. When it is to be used the hose is 
pulled from the tank and extended to a suitable site such 
as a floor drain and the contents of the tank are emptied 
through it. After use the hose may be pushed back into 
the tank again. The means for attaching the hose to the 
tank may include a cover over an opening in the tank 
which is amply large to permit cleaning out the tank. 

11 Claims, 4 Drawing Sheets 
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FIG. 2 is a vertical section taken through a tank out- 
TELESCOPIC DRAIN HOSE let and drain hose with the hose in retracted or storage 

position. 

This is a continuation of copending application Ser. FIG. 3 is a vertical section similar to FIG. 2 but with 
No. 07/642,654 filed on Jan. 17, 1991 now abandoned. 5 the hose in extended or use position. 

„ „ FIG. 4 is a vertical section similar to FIG. 2 showing 

BACKGROUND OF THE INVENTION „ aternative construction of the invention. 

It is often necessary to empty a tank by connecting a 
drain hose to it and running that hose to a floor drain or 
other acceptable drain site. An example of where this 10 
occurs might be in connection with the use of a floor FIG. 1 shows an industrial floor scrubbing machine, 
scrubbing machine such as is found in U.S. Pat. No. commonly referred to as a scrubber, and generally des- 
5,016,310. Such scrubbers carry tanks for holding clean ignated by the number 10. It utilizes the present inven- 
scrubbing solution before it is applied to a floor and tion, which will be described in detail. In all other re- 
soiled solution picked up from a floor that has been 15 spects, however, it may be a conventional scrubber. It 
scrubbed. A problem sometimes arises as to where to has a frame 12 which supports the various machine 
store a drain hose between uses, and in floor scrubbers components. It is supported by a single front wheel, 
this has been especially true. There seems to be no good partially shown at 14, which is powered and steerable. 
place to put them. In the past they have been secured to Two rear wheels 16 (only one shown) support the rest 
the outside of the machine with spring clips, but the 20 of the weight. It may be powered by batteries and elec- 
clips get bent out of shape easily and the hoses are sub- trie motors. Clean scrubbing solution is carried in a 
ject to damage from bumping nearby objects as the solution tank 22 and dispensed to the floor while a scrub 
machine moves around. Commonly one end of a hose is head 18 mounted amidships provides two powered 
permanently attached to a drain fitting at the bottom of rotating scrub brushes which do the actual work of 
a tank and for storage its free end is elevated above the 25 scrubbing the floor. A vacuum pickup squeegee 20 
liquid level in the tank to prevent dribbling out of the removes soiled scrubbing solution from the floor and 
end of the hose between uses. In the case of soiled deposits it in a recovery tank 24 for later disposal, 
scrubbing solution recovered from a floor the sus- Tanks 22 and 24 are preferably made of plastic, and 
pended dirt in the liquid tends to settle in the bend may be rotationally molded. Means are provided at the 
where the hose curves upward and the hose may be- 30 rear of the machine to drain both tanks, and these means 
come plugged. Then a steel rod pushed into the hose to are the subject of this patent. There are two tank drains, 
clear it may punch a hole in it. In general it has been a shown generally at 26 and 28. Drain 26 connects to and 
situation begging for improvement. drains the solution tank 22. Drain 28 connects to and 

cnvfMAP v r>p top iMVFMTinxr drains the rccoverv 24 through an extended por- 

SUMMARY OF THE INVENTION 35 tion of ^ M shown in dotted outline as 24A. This 

The invention comprises a drain hose for a tank, a extension is an integral part of recovery tank 24 which 
means of storing it within the tank between uses, and a passes under a raised bottom portion of solution tank 22 
means for pulling it out when it is desired to drain the so that both drain ports may be located at the rear of the 
tank. The hose has a suitable diameter for draining the machine where they will be conveniently accessible, 
related tank in a reasonable time into a suitable drain 40 As explained earlier in the "Summary of the Inven- 
site, e.g. a floor drain. It is made of a flexible material tion", the means which are provided for draining the 
such as vinyl, and has a smooth outer surface. The tank tanks comprise flexible hoses which may be stored 
has a round drain opening at the bottom of a side wall within the tanks when not in use, or pulled out when 
which is large enough to permit cleaning out the tank. needed. As illustrated in FIG. 1, the drain hose for the 
The drain opening has a cover with a hole in it that is 45 recovery tank 24 is extended and the contents of tank 24 
fitted with a resilient circular seal which matches the are being drained into a floor drain 30. Also in FIG. 1 
outside diameter of the hose. The hose may be pushed the drain hose for the solution tank 22 is shown in its 
through this seal into the tank for storage, or pulled out retracted or storage position. The hose is shown only in 
for use, without leakage around the hose. Means are dotted outline in FIG. 1 because it is within the tank, but 
provided to stop the hose travel when it has been pulled 50 a detailed description will be given by reference to 
out to its maximum distance, and means are provided to FIGS. 2 and 3. The two drains are essentially alike, and 
secure the hose from being inadvertently pulled out so only one will be described. We have elected the 
when it is stored inside the tank. A closure is also pro- solution tank drain 26 for this, 
vided for closing off the free end of the hose while it is Referring now to FIG. 2, there is shown a typical 
in storage or is being pulled out of the tank to a desired 55 tank which may be considered to be the solution tank 22 
position at a drain site such as a floor drain. At that time of the scrubber shown in FIG. 1. However, it could also 
it can be opened by opening the closure, which may be be some other tank, for the invention is applicable to 
an end cap or optionally a valve on the end of the hose, many tanks other than the one illustrated. A circular 
to drain the tank. The invention solves the problem of outlet port 32 is provided at the bottom of one side wall 
where to store the hose and protects it against damage 60 of the tank as an integral part of the tank. It has an inside 
while in storage. There is no upward curvature of the diameter large enough to facilitate any cleaning out of 
hose in storage, so dirt does not tend to collect in it, and the tank that may be required from time to time. In the 
therefore problems associated with cleaning it are scrubber application an inside diameter of about five 
avoided. inches was found to be adequate. The outlet port 32 has 

™» . 65 a square face 34 to receive a sealing gasket 36 and exter- 

BRIEF DESCRIPTION OF THE DRAWINGS na T threads a, which may advantageously be of buttress 
FIG. 1 is a perspective view of a floor scrubbing form. These threads receive a screw-on tank cap 40, 
' ' e which makes use of the present invention. which holds the rest of the parts to the tank. 
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An insert cover 42 has a circular hose seal 44 inserted been replaced with a modified hose adapter 152 which 

into the round hole at its center and sealing gasket 36 is incorporates the body for a conventional plug valve. A 

snapped over its inner flange 46. Tank cap 40 is slipped new cover 157 with cover gasket 162 cemented into it is 

over insert cover 42 as shown and loosely secured with screwed to insert cover 42 to cover the entire area and 

o-ring 48. S provide redundant protection against leakage when the 

Drain hose 50 may be made of extruded vinyl. It has hose is in stored position. This cover is removed for 

an inside diameter large enough to drain the tank in an tank draining. A person can then grasp hose adapter 152 

acceptable time. For the scrubber a 1.25-inch i.d. was and pull the hose out to the drain site. One can then 

adequate, and the o.d. was 1.73 inches. It is solvent grasp hinged valve handle 164, swing it clockwise 180 

bonded to hose adapter 52 which has lid gasket 54 10 degrees, and twist it to turn the valve plug 90 degrees 

snapped over its inner flange. Hose 50 is pushed from its position as shown in FIG. 4. This will move the 

through hose seal 44 and hose clamp 56 is tightened hole 168 in valve plug 166 from the position shown to a 

around it near its end. When the hose is in storage posi- position in line with the horizontal bore 174 of the valve 

tion as shown in FIG. 2 it is retained by drain hose cap body. The liquid will then drain out freely, and the 

57, and lid gasket 54 provides redundant assurance that 15 operator will not have had to put his or her hand in the 

there will be no leakage around the hose 50 in case hose stream. O-rings 170 seal valve plug 166 in the transverse 

seal 44 should leak. bore of valve body 152 and retaining ring 172 retains the 

A closure is needed to close the end of the hose, and plug in the body after the manner of conventional plug 

hose cap 60 is one form of closure that may be used. An valves. Of course, it will be appreciated by anyone 

alternative form will be described later. Cap gasket 62 is 20 versed in the art that the valve arrangement described 

cemented to the inner surface of cap 60 and seals against here is only one of many different valves which could 

hose adapter 52 when hose cap 60 is screwed on tightly. be used to achieve the end. 

A flexible tether 58 has a hole at one end large enough With these and other variations in mind it is desired 

to snap over and fit loosely around the outer flange of that the inventive subject matter be unrestricted except 

hose adapter 52 and a small hole at the other end which 25 by the appended claims 

snaps over and fits loosely around a button at the center The embodiments of the invention in which an exclu- 

of hose cap 60. The tether 58 serves the dual functions sive property or privilege is claimed are defined as 

of loosely retaining drain hose cap 57 and preventing follows: 

hose cap 60 from being misplaced when it is removed to 1. A method of storing and using a flexible drain hose 

drain the tank. 30 for a liquid containing tank on a floor scrubber whereby 

The gaskets, seal, o-ring and tether are made of an the hose when not in use is stored within the tank, and 

elastomeric material which is compatible with the con- when in use the hose may be withdrawn from the tank 

tents that will be placed in the tank. Other parts are a and may be bent as needed to direct it to a suitable drain 

suitable molded plastic. site into which the contents of the tank may be emptied, 

The same parts are shown in FIG. 3 as in FIG. 2, but 35 the hose being continuously connected to the tank dur- 

in FIG. 3 the hose 50 has been pulled out of the tank 22 ing storage, withdrawal and use in a manner which 

and the end closure 60 has been removed from the hose permits liquid from the tank within the hose while pre- 

adapter 52. There is thus an open passageway through venting the escape of liquid from the tank around the 

the hose for the contents of the tank to drain out. This outside of the hose. 

would be done when it is desired to drain the tank to a 40 2. The method of claim 1 for storage and use of a 

drain site such as floor drain 30 in FIG. 1. drain hose for a liquid containing tank in which a clo- 

The sequence of events would be first to unscrew sure is provided for one end of the hose, said closure 

drain hose cap 57 from insert cover 42. Then by grasp- being a cap. 

ing either cap 57 or cap 60, pull out the drain hose 50 3. The method of claim 1 for storage and use of a 
until the hose clamp 56 bumps against hose seal 44. This 45 drain hose for a liquid containing tank in which the 
gives the maximum distance that the hose can be pulled drain outlet of the tank where the drain hose is con- 
out; obviously it can be pulled out for only part of that nected is at or near the bottom of a side wall of the tank, 
distance if desired. The end of the hose is then posi- 4. The method of claim 1 for storage and use of a 
tioned over the drain site and the end closure, hose cap drain hose for a liquid containing tank in which the 
60, is unscrewed from the hose adapter 52. The tank 50 means of connecting the hose to the tank also provides 
contents will then flow to the drain site. After draining, an opening into the tank, said opening being of adequate 
reversing the above procedure will stow the hose back size to permit cleaning out the tank, 
in the tank. 5. The method of claim 1 for storage and use of a 
It should be noted that tank cap 40 can be unscrewed drain hose for a liquid containing tank in which a clo- 
whether the hose is in or out of the tank, and the hose 55 sure is provided for one end of the hose, said closure 
and all its related parts can be removed from the tank. being a valve. 

This will give unrestricted access to the outlet port 32 6. A floor scrubbing machine having at least one tank 

for cleaning out sediment or other solid material in the to contain liquid scrubbing solution, a flexible drain 

tank. Such tools as a long handled scraper and a garden hose for each tank, each tank and its related hose being 

hose are typically used for this when necessary. 60 so constructed that the hose when not in use is stored 

When the drain hose is in position over a drain site within the tank, and when in use the hose may be with- 
and the hose cap 60 is removed there will be a rush of drawn from the tank and may be bent as needed to 

liquid from the tank which may wet the hand of the direct it to a suitable drain site into which the contents 

person doing the job. With some liquids that may be of the tank may be emptied, the-hose being continuously 

undesirable. FIG. 4 shows an alternative construction 65 connected to the tank during storage, withdrawal and 

which can be used to avoid this. In FIG. 4 the parts are use in a manner which permits liquid from the tank 

all the same as in FIG. 2 except those that are num- within the hose while preventing the escape of liquid 

bered. It will be seen that hose adapter 52 of FIG. 2 has from the tank around the outside of the hose. 
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7. In a drain arrangement for a tank on a floor scrub- 
ber constructed and arranged to hold a liquid, an open- 
ing at the bottom of the tank, a flexible drain hose in the 
opening constructed and arranged for axial movement 5 
between an inner stored position in which it is substan- 
tially completely within the tank and an extended drain 
position in which its outer end extends a substantial 
distance from the tank, and a cap on the outer end of the 
drain hose adapted to be removed so that the liquid 10 
content of the tank may be drained out through the hose 
when the cap is removed. 

8. The structure of claim 7 further characterized by 
and including a manually operable valve on the outer 15 
end of the drain hose to control the flow of liquid 
through the drain hose. 



6 

9. The structure of claim 7 further characterized by 
and including a manually operable holder for the outer 
end of the hose constructed and arranged to releasably 
hold the hose in its inner position and, upon release, to 
allow the hose to be manually withdrawn to its ex- 
tended position. 

10. The floor scrubber drain arrangement of claim 7 
further characterized by and including a stop member 
on the innermost end of said hose, and means associated 
with said opening cooperating with said stop member to 
prevent complete removal of said hose from said tank. 

11. The floor scrubber drain arrangement of claim 10 
further characterized in that said means associated with 
said opening is removably attached to said opening to 
provide for the removal thereof and the complete re- 
moval of said hose from said tank. 
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[57] ABSTRACT 
A temporary sealing device for sealing a waste dis- 
charge conduit from an RV to an inlet receptacle of a 
waste receiving reservoir. The sealing device includes 
an inflatable bladder which is mounted so as to be posi- 
tionable between the discharge conduit and the recepta- 
cle. A pump inflates the bladder to a size which seals the 
opening between the receptacle and the conduit to in- 
hibit removal of the conduit and prevent the discharge 
of waste therearound. The sealing device is also pro- 
vided with a valve which allows the bladder to be de- 
flated after the transfer of wasle and permits the conduit 
to be withdrawn from the receptacle. 

7 Claims, 3 Drawing Sheets 
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around. A pump, provided at the dump station, supplies 
PNEUMATIC SEALING DEVICE FOR WASTE fluid to the bladder for inflation. When inflated, the 
DISPOSAL SYSTEMS bladder circumferentially engages the exterior of the 

coupling and thereby forms a temporary seal between 
• the discharge end of the coupling and the inlet recepta- 
cle. Similar to the first embodiment, the coupling is 
The invention relates to a sealing device for tempo- disengaged from the bladder and the inlet receptacle by 
rarily sealing a hose to a drain. More particularly, the deflating the bladder through use of a pressure release 
invention has application for sealing a hose from a waste valve. 

disposal system of a recreational vehicle to an inlet 10 The invention thus provides a temporary sealing 
receptacle of a waste receiving station. device which reduces the manual labor involved with 

One of the most appalling aspects involved with attaching the discharge hose, eliminates the need for 
using a recreational vehicle (RV) is discharging waste adapters and prevents the discharge of waste onto the 
from a holding tank of the vehicle into the waste reser- exterior of the waste receiving reservoir where it would 
voir of an RV sanitation station. Ordinarily, this is ac- 15 be objectionable and present a sanitary hazard, 
complished by manually attaching one end of a hose to Additional benefits and advantages of the present 
a discharge outlet of the RV waste holding tank and invention will become apparent to those skilled in the 
manually attaching the opposing end of the hose to the art to which this invention relates from the subsequent 
inlet receptacle of the waste station or reservoir. Be- description of the preferred embodiments and the ap- 
cause inlet receptacles at different dump stations may 20 daimS( , aken m conjunction whh the accom a . 

vary in size, the RV operator often must additionally nymg drawings, 
attach, to the outboard end of the hose, an adapter 

corresponding to the particular inlet receptacle size. BRIEF DESCRIPTION OF THE DRAWINGS 
^S^^^^^Sm^^^^ 25 FIG 1 illustrates one embodiment of the present 

1S With iL e iirnh e ations S of a the prior art inTnd.'IPis an ZT*?" ^ 1° f 0 ""!? h ° ldin , S 

. ., ' ,. tank of a recreational vehicle with the inlet receptacle 

object of this invention to provide a temporary sealing Qf a wast£ du reservo j r . p 

device which eliminates the need for numerous adapters r-,^ ,. ■ , . ' ,. 

for the various diameters of inlet receptacles. ^ 2 ,S * s,de elevational view of a stored coupling 

It is another object of the present invention to pro- 30 e ™ b T odvm S thc Principles of the present invention; 

vide a temporary sealing device which will readily F^. 3 is a perspective view of a couphng embodying 

secure the waste hose to the inlet receptacle and inhibit principles of the present invent.on with the inflated 

its withdrawal while waste is being discharged from the bladder bem S shown ln P han ^m lines; 

RV. " FIG - 4 1S a sectional view taken substantially along 

An additional object of this invention is to provide a 35 I"* 4-4 in FIG 1 illustrating one embodiment of the 

temporary sealing device which will likewise inhibit the invention being inserted into an inlet receptacle of a 

escape of odorous gas from the dump station between waste receiving reservoir; and 

the inlet receptacle and the coupling itself during the FIG - 5 1S a sectional view of a second embodiment of 

discharging of waste. ,he present invention wherein the invention is incorpo- 

It is further an object of this invention to provide a 40 rated wilh an inle t receptacle of a waste receiving reser- 

coupling which can be readily retrofitted into existing vorr - 

RV waste disposal systems^ DETAILED DESCRIPTION OF THE 

In achieving the above objects, the temporary sealing PREFERRED EMBODIMENT 
device is provided having an inflatable cuff or bladder. 

In one embodiment, the outboard end of a discharge 45 with reference to the drawing, FIG. 1 generally 
hose is attached to a coupling, while the outlet end of illustrates a parked recreational vehicle (hereinafter 
the coupling is provided with the bladder on its exterior RV) 10 utilizing a coupling 12 embodying the principles 
surface. The outlet end of the coupling is then inserted °f the present invention to facilitate the transfer of 
into the inlet receptacle of the waste dump reservoir so waste from the RV 10. Typically, RV waste is stored in 
that the bladder is situated within the interior of the 50 a holding tank, a portion of which is shown at 14 in 
inlet receptacle. A pump, provided on the coupling, FIG. 1. The waste is transferred from the tank 14 to a 
supplies fluid for inflating the bladder. When inflated, waste reservoir 16 at a waste dump station. To connect 
the bladder circumferentially engages the interior of the the tank 14 to the waste reservoir 16, a waste hose 18 is 
inlet receptacle and thereby forms a seal between the extended therebetween. One end of the hose 18 is con- 
inlet receptacle and the discharge end of the coupling. 55 nected to a discharge fitting 20 on the tank 14, while the 
Waste may now be transferred from the holding tank of opposing end of the hose 18 is attached to the coupling 
the RV through the hose to the waste dump reservoir. 12, which is in turn inserted into a inlet receptacle 22 of 

After the waste has been transferred from the holding the waste reservoir 16. 

tank, the coupling is disengaged from the inlet recepta- When not in use, the hose 18 and coupling 12 may be 

cle by deflating the bladder. A pressure release valve 60 stored where convenient in the RV 10. Since space is 

allows the bladder to deflate under forces induced by its generally at a premium, one possible place for storage is 

own resiliency. The coupling is then removed from the the rear bumper 24 of the RV 10. To facilitate storage, 

inlet receptacle and the hose and coupling are appropri- the rear bumper 24 is hollow and accepts the hose 18 

ately stored until their use is again required. and coupling 12 through an open end 26. Once the hose 

In a second embodiment, the inflatable bladder is 65 18 and coupling 12 have been positioned within the 

provided on the inlet receptacle of the waste dump bumper 24, the compartment of the bumper 24 may be 

reservoir. The outlet end of the coupling is inserted into sealed or closed by mounting on end cap (not shown) to 

the inlet receptacle so that the bladder encircles there- the open end 26. 
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A preferred embodiment of the present invention is ceptacle 22 around the discharge end 34 of the conduit 

readily seen in FIG. 3. The coupling 12 includes a con- 28. 

duit 28 which is used to transfer the waste from the hose To inflate the bladder 38, the coupling 12 is provided 

18 to the inlet receptacle 22. The outboard end of the with a pneumatic hand pump 44. During its actuation, 

hose 18 is attached to an inlet end of the conduit 28 by 5 the pump 44 intakes air through an intake port 46 and 

a clamp 30 or other securing means. This end of the expels air through an exhaust tube 48 into the bladder 

conduit 28 is hereinafter referred to as the hose end 32. 38. Pump 44 is of the type having a resilient body or 

The outlet end of the conduit 28 (hereinafter discharge bellows 45 which is biased into an expanded or inflated 

end 34) is inserted into the waste receptacle 22. position under the influence of forces inherent in the 

The conduit 28 could have various configurations 10 body's material. As such, the body 45 of the pump 44 

and shapes. In the preferred embodiment, the conduit m ay be made of a resilient rubber. Other materials could 

28 is generally L-shaped and includes an elbow bend 36 also be used for the body 45 of the pump 44 so long as 

between the hose end 32 and the discharge end 34, the y contain the necessary characteristics of inflation 

generally adjacent to the discharge end 34. The elbow and deflation allowing for the pump's 44 operation. 

36 is beneficial in that it helps to remove sag from the 15 whlle tne preferred embodiment utilizes a pneumatic 

hose 18, which can be disruptive of waste flow, by hand P um P 44 > other tv P es of pumps and other working 

positioning the end of the hose 18 at the lowest possible nuids could also be used ' including mechanical or elec- 

position, substantially even with the ground. The elbow trlc P um P s dr,vln S a 1,c l u,d - 

36 also assists in maintaining the discharge end 34 of the Also contained within the pump 44, but not shown, is 
coupling in the waste receptacle 22 and thereby pre- 20 one ""o™ va,v L es - The valves readl 'y P ermit the in- 
vents the discharge of waste onto the exterior of the take of alr throu S h l h l lntake P ort 46 However, during 
waste reservoir 16 the compression of the body 45 of the pump 44, the 

The conduit 28 can be formed of various materials, va [ ves are biased to force air to be expelled through the 

including metals and plastics. Preferably, conduit is exhaust tube 48 into the bladder 38. In actual use, the 

formed of polyvinyl chloride (PVC) because of its dura- 25 P um P " '? w K °, rke f th / fi ou g h a number of actuation cy- 

bility, light weight, and imperviousness to the chemicals cles un ' !l th £ bladder » has been > nflated to the desired 

associated with waste treatment. receTaclel? ° PemnS 

As previously mentioned, inlet receptacles 22 often A ? _.f .". , r . ■ , , 

vary in size from one waste reservoir to another. Previ- 3Q ^ ^^71 

ously, it was necessary for the RV owner to carry sev- in l; „„ „ ,u u , u lo • 

, , t-, • • , • , , r , , ■ mounted in line with the exhaust tube 48 to assist in 

eral adapters This ,s undesirable for several obvious itti deflation . The release va]ve 50 can be Qne of 

TTv Tn 6 f 5 r H aSO |! 15 T " SPaC if C °" StramlS ° f " umerous <VP- P rese ""y a ™> ab 'e I» *e preferred 

the RV 10 Second, the adapters, ,n that there are a embodiment 'the release valve 50 includes a biased 

number of them, are eas.ly replaced or lost Finally, 35 , QT bmm „ whj when d 

the adapters must be manually attached and detached, the mterior of , he Madder 3g tQ communicate ^ lh the 

often resulting in physical contact with the waste surroundings through the exhaust tube 48. thereby al- 

The present invention eliminates the drawbacks of , owing , he bladder 3g to deflate under , he fQrces ' 

adapters by entirely eliminating the need for adapters. vjded b , he resiliency of the rubber and ^0^^ 

In place of the adapters, the coupler 12 is provided with 40 pressure 

a sealing device 37 which may be temporarily inflated. The pump 44 and :, s re]ated structures are shown as 

Being inflatable, the sealing device 37 can accommo- beirig mounted directly t0 , he condui , 2g Xhjs moun( . 

date all of the varying sizes of inlet receptacles 22 which ing is preferred because it decreases the chances that the 

might be encountered. pump 44 and the associated structures will be lost bro . 

In operation, the discharge end 34 of the coupling 12 45 ken or severed frorn the bladder 38 . xhe 44 jn _ 

is inserted into the inlet receptacle 22 and the sealing take port 46 , exhausl tube 48 and re)ease va]ve 50 

device 37 is inflated. The inflated sealing device 37 is De secured to the conduit 28 by adhesives, screws, or 

generally toroidal in shape and obstructs the opening of other securing methods. To facilitate mounting, the 

the waste receptacle 22 around the conduit 28, thereby various structures may include mounting flanges 54 

inhibiting the withdrawal of the conduit 28, the dis- 50 For the sake of clarity, mounting flanges 54 are only 

charge of waste onto the exterior of the waste reservoir illustrates in relation to the release valve 50. 

16, and the emission of odors from the waste reservoir An alternative embodiment is illustrated in FIG. 5. 

16 - The alternative embodiment includes a significant num- 

The sealing device 37 will now be described in ber of features which are common to both embodi- 

greater detail Attached to the discharge end 34 of the 55 ments. For this reason, corresponding features of the 

conduit 28 is an inflatable bladder 38. Preferably, the second embodiment are designated with a prime ('). 

bladder 38 extends circumferentially around the dis- The sealing device 37' includes an inflatable bladder 

charge end 34 and is secured thereto by adhesive 40 or 38' which is secured interiorly of the opening defined by 

other attaching method. The bladder 38 is made of the inlet receptacle 22 . The bladder 38' extends circum- 

resilient rubber, or other durable material, which will 60 ferentially around the interior of the inlet receptacle 22' 

allow it to inflate and conform to the opening of the and is secured therein by a mounting bracket 60. The 

inlet receptacle 22. When deflated, as seen in FIG. 4, the mounting bracket 60 includes a cylindrical portion 62 

discharge end 34 and the bladder 38 together exhibit a which extends into the inlet receptacle 22' and a flange 

diameter which allows for both to be inserted into the 64 prevents the bracket from being dropped into the 

opening of the inlet receptacle 22. After being inserted 65 waste reservoir 16. A fastener 66 is inserted through the 

into the inlet receptacle 22, the bladder 38 is inflated to flange 64 to securely attach the mounting bracket 60 to 

the position generally illustrated by the phantom lines, the inlet receptacle 22'. The bladder 38' is mounted to 

designated at 42, and seals the opening of the inlet re- the interior of the cylindrical portion 62 by adhesive 40' 
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or another well known securement method. So 
mounted, the bladder 38' defines an opening into which 
the discharge end 34 of the conduit 28 may be inserted. 
To protect the bladder 38' during the insertion of the 
conduit 28, the mounting bracket 60 is provided with a 3 
downwardly and inwardly turned guide lip 68 which 
extends so as to cover the deflated bladder 38' from 

After the discharge end 34 of the conduit 28 has been 
inserted into the opening being defined by the guide lip 10 
68 and the bladder 38', the bladder 38' is inflated to 
contact and conform to the exterior surface of the con- 
duit's discharge end 34, thereby sealing the opening of 
the inlet receptacle 22'. As in the previous embodiment, 
the bladder 38' is made of resilient rubber or other dura- 15 
ble material which will allow it to inflate and conform 
to the exterior surface of the discharge end 34 of the 
conduit 28. 

To inflate the bladder 38', the seal 37' is also provided 
with a pump or inflation means 44'. For ease of opera- 20 
tion and construction, the inflation means is preferably 
one of the pneumatic hand pump variety. The pump 44' 
is actuated and constructed analogously to pump 44 of 
the previous embodiment, like elements again desig- 
nated with like numbers bearing a prime (') designation. " 
As such, the pump 44' includes a resilient body or bel- 
lows 45' having valves (not shown) which readily per- 
mit the intake of air through an intake port (not shown). 
When the bellows 45' is compressed, air is forced 3Q 
through the exhaust tube 48' to inflate the bladder 38'. 
The bladder 38' is deflated through its own resiliency 
once a release valve 50' has been actuated. To simplify 
construction and costs, the release valve 50' is prefera- 
bly of a type which may be actuated through a biased 35 
plunger 52' or other common actuator mechanism. 

In the embodiment of FIG. 5, the pump 44' is 
mounted to a post 70 extending upward from the inlet 
receptacle 22'. By elevating the pump 44', its operation 
is more easily accomplished by one wishing to dispose 40 
of waste into the waste reservoir 16. The elevated 
mounting likewise prevents the pump 44' from becom- 
ing soiled with waste in the event of an inadvertent 
discharge of waste prior to the insertion or sealing of 
the coupling 28 in the inlet receptacle 22'. 45 

While the above description constitutes the preferred 
embodiments of the present invention, it will be appre- 
ciated that the invention is susceptible to modification, 
variation and change without departing from the proper 
scope and fair meaning of the accompanying claims. 50 

We claim: 

1. A recreational vehicle waste disposal system for 
transferring waste into a waste reservoir through an 
inlet opening of the waste reservoir, said disposal sys- 
tem comprising: 55 

a waste holding tank for receipt and storage of waste 
generated during use of the recreational vehicle, 



said waste holding tank including a discharge fit- 
ting; 

a waste hose for transferring waste from said waste 
holding tank, said waste hose having first and sec- 
ond ends, said first end adapted to be connected to 
said discharge fitting of said waste holding tank; 

a conduit having inlet and outlet ends, said inlet end 
being secured to said second end of said hose and 
forming a discharge conduit therewith, said outlet 
end having an exterior diameter of a size allowing 
said outlet end to be inserted into the inlet opening 
of the waste reservoir; 

an inflatable bladder formed of resilient material and 
being exteriorly mounted to said conduit adjacent 
said outlet end, said bladder being concurrently 
insertable into the inlet opening with said outlet 

inflating means mounted to said discharge conduit for 
inflating said bladder and enabling said bladder to 
engage the inlet opening in sealing contact substan- 
tially circumferentially around said conduit 
thereby inhibiting withdrawal of aid conduit from 
the inlet opening during the transfer of waste from 
said waste holding tank through said waste hose 
into the waste reservoir; and 

deflating means mounted to said discharge conduit 
for deflating said bladder thereby permitting re- 
moval of said conduit from the inlet opening of the 
waste reservoir. 

2. A recreational vehicle waste disposal system as set 
forth in claim 1 wherein said deflating means includes a 
release valve being manually operable for releasing air 
from within said bladder and thereby deflating said 
bladder. 

3. A recreational vehicle waste disposal system as set 
forth in claim 1 wherein said conduit includes an L 
shaped bend between said inlet and outlet ends, said 
bend orienting said inlet end and said outlet end substan- 
tially ninety degrees apart, said bend assisting in main- 
taining said outlet end of said coupling in the inlet open- 
ing and removing sag from said hose during use. 

4. A recreational vehicle waste disposal system as set 
forth in claim 1 wherein said inflating means is a manu- 
ally operable bellows pump mounted to said discharge 
conduit. 

5. A sealing device as set forth in claim 4 wherein said 
inflating means is a bellows pump mounted to said dis- 
charge conduit along one side wall thereof, said pump 
being coupled to said bladder by an exhaust tube ex- 
tending along side of said house and said conduit. 

6. A sealing device as set forth in claim 5 wherein said 
deflating means is a manually operated release valve 
mounted on said discharge conduit and in line with said 
exhaust tube. 

7. A sealing device as set forth in claim 6 wherein said 
release valve is a plunger valve. 



60 
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ABSTRACT 



A mobile rotator jet sewer cleaner vehicle for cleaning a 
sewer line by fluid pressure, the vehicle having a fluid 
supply for delivering the fluid under pressure to a hose 
wound on a reel assembly which can be selectively wound 
or unwound in a vertical direction, wherein a bearing 
assembly movable in a horizontal direction is secured on a 
platform and a reel assembly is mounted on and movable 
with the bearing assembly. A control for selectively actuat- 
ing winding and unwinding the hose on the reel assembly is 
provided, and this control, which may also include other 
instruments and controls for operating the sewer cleaner, is 
movable with the bearing and reel assembly. In another 
embodiment of the invention, the platform telescopes into 
and away from a recess in the vehicle chassis, so that the reel 
and bearing assemblies are extended from the vehicle when 
in use, but may be retracted into the recess when desired, and 
in such event the retracted jet sewer cleaner may be enclosed 
within the vehicle. 

19 Claims, 7 Drawing Sheets 
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Another object is to provide a hose and reel assembly 
which may be situated beyond the perimeter of the vehicle 
on which it is mounted and which may be selectively 
articulated relative to a sewer line. 

' Another object is to be provide a hose and reel assembly 
secured on a novel platform and bearing assembly which 
may be telescopically moved into a closed vehicle and out 
of the vehicle when utilized to clean a sewer. 
Another object is to provide a hose and reel assembly 

3 mounted on a novel platform and bearing assembly which 
carries controls for cleaning a sewer, allowing one person to 
control delivery of fluid and rotation of the hose on the reel 
from a selected position, while viewing entry of the hose 
into a sewer line. 

Another object is to provide a fluid jet sewer cleaner hose 
and reel assembly, which may be selectively wound and 
unwound, mounted on a novel platform and bearing assem- 
bly which may be articulated and locked in a selected 

0 position. 

Another object of the invention is to provide a mobile 
rotator jet sewer cleaner vehicle which is simple, easy, 
efficient, safe and convenient to use under most task situa- 
tions. 

5 These and other objects and advantages will become 
apparent as this description proceeds, taken in conjunction 
with the accompanying drawing. 



MOBILE ROTATOR JET SEWER CLEANER 

BACKGROUND OF THE INVENTION 

This invention relates to mobile sewer cleaning vehicles, 
such as a truck or trailer, which include a hose for delivering 
a jet stream of fluid, such as water, under high pressure. 
More specifically, the invention relates to the construction of 
such vehicles which utilize high pressure hoses for cleaning 1( 
sewers and sanitary basins. Such a hose is conventionally 
wound on a reel which is unwound to reach an area to be 
cleaned and rewound for transport and storage. A description 
of the background and prior art for the present invention is 
shown in U.S. Pat. No. 4,669,145. 1 

SUMMARY OF THE INVENTION 

The present invention deals specifically with the manner 
in which the hose on a reel is presented to the sewer line to 
be cleaned and the manner in which the reel is articulated for 2 
its most convenient and effective safe entry into and through 
the sewer line, and also deals with the placement and 
availability of controls for managing the position of the 
hose, winding and unwinding the hose on its reel, delivery 
of fluid under pressure and other control features. 2 

These novel features offer safety and convenience not 
available in known conventional sewer cleaning equipment 

By use of a device embodying the present invention an BRffiF DESCRIPTION OF THE DRAWINGS 

operator may rotate the reel to deliver the jet hose into a 
manhole in a straight line from any location near the work 30 In the drawings: 

zone, without having to park directly over the manhole, thus yIG. 1 is a perspective view of a preferred sewer cleaner 
minimizing the need to work or back up in traffic. Wear and vehicle embodying the present invention in operable 
tear on hoses is also reduced, because the operator may position, which in this embodiment comprises a truck, 
avoid Steep or excess angles or other obstacles which may mQ 2 is an isometric view of me telescoping platform for 
injure or snag the hose. Avoiding the effects of hose strain. 35 ^ shQwn ^ nG j showing mc hose reel and bearing 
wear and breaks also result in fewer situations where the assembly on me platform. 

hose will break under pressure, injuring persons and equip- nG 3 b a sjde ^ in schematic format showing the reel 
ment in its way. bearing and frame assembly (but omitting the reel), includ- 

By providing and securing the novel hose reel on a novel ing me hydraulic system for controlling rotation of the hose 
frame which is revolvable on a novel bearing assembly 40 reel 

embodying the present invention, the benefits indicated in nG 4 h a tQp yfew rf me r£el bearing and frame 

assembly, including the hydraulic system, of the embodi- 
ment shown in FIG. 3, with parts broken away. 
5 FIG. 5 is a schematic cut away right side view of the truck 
and its telescoping platform fully extended with the reel and 
In such preferred embodiments of the invention, the high bearing asse mbly mounted thereon, with parts broken away, 
pressure hose and its reel is mounted on the novel rotating p^. 6 fa , section detail ^ of ^ of ^ extension bar 
revo ving reel frame assembly movably secured on the novel telescoping platform fully extended on which the reel 

bearing assembly -to articulate the reel into a selected ^posi- 5Q Mitx^w^towjm&Utenoaiine^oSFIB. 
tion permitting the delivery of the hose lined up with the 
sewer line. In a related preferred embodiment, the frame — 
bearing assembly is secured on a telescopic platform, per- 
mitting the assembly to move toward and away from the 
vehicle frame and when not in use the reel, which when in 
use is telescopically extended beyond the end of the vehicle, 
can be retracted to a position inside the vehicle end, per- 
mitting the reel frame — bearing assembly to be enclosed 
within the vehicle by means of a rolling door. 



this application are achieved. Controls may likewise be 
secured on this novel frame— bearing assembly, so that an 
operator may manipulate the controls while delivering the 
hose from the reel into the sewer line. 



OBJECTS OF THE INVENTION 
It is the object of the invention to provide a mobile rotator 
jet sewer cleaner vehicle of the character recited 

It is also a principal object of the present invention to 
provide a hose reel assembly for a sewer cleaner vehicle ■ 
which is capable of rotation on a bearing to a point satis- 
factory to the operator in line with a sewer line. 



FIG. 7 is a detailed section view taken along line 7 — 7 of 
FIG. 2, showing the telescoping beams for the platform 
which carries the rotatable reel and hose assembly. 

PIG. 8 is a perspective view of another preferred sewer 
cleaner vehicle embodying the present invention in operable 
position, which in this embodiment comprises a trailer. 

FIG. 9 is a sectional view of the hose reel and bearing 
assembly for the embodiment shown in FIG. 8. 

FIG. 10 is a elevational view, with part of the bearing 
broken away, of the hose reel and bearing assembly shown 
in FIG. 9. 

FIG. 11 is a view of the reel bearing assembly taken on 
line 11—11 of FIG. 9. 

FIG. 12 is a section view of the bearing assembly taken 
on line 12—12 of FIG. 10. 
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FIG. 13 is an enlarged elevational detail view of the reel 
rotation lock subassembly for positioning the reel and bear- 
ing assembly shown in FIG. 9. 

FIG. 14 is a sectional view of the bearing hub for the 
bearing assembly shown in FIG. 9. 

FIG. 15 is detail sectional view of the platform for the 
hose reel and bearing assembly for the trailer embodiment 
shown in FIG. 8. 

FIG. 16 is a schematic view of part of a typical hydraulic 
system for a trailer embodiment shown in FIG. 10. 

FIG. 17 is a schematic view of a panel for the control 
system. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

In FIGS. 1-7. the mobile sewer cleaner vehicle embody- 
ing the invention comprises a truckT, and in FIGS. 8-17, the 
vehicle embodying the invention comprises a trailer R. 
Novel features shown in the truck environment can be 
utilized on a trailer and novel features shown in the trailer 
environment can be utilized on a truck, without departing 
from the scope or spirit of the invention. Either vehicle may 
be used for cleaning a sewer line by means of a rotator jet 
arranged on a hose windable on a reel which rotates on a 
bearing assembly. 

As shown in the truck embodiment depicted in FIGS. 1-7, 
the truck, which has a driver's cab 10, a hold 11 for storing 
water or other fluid, and a frame 12 which is closed by one 
or more side doors 13 and a rear door 14, which may be of 
roll-up style, and is mounted on a truck chassis 15. There 
may be a container 16 for storing tools secured to the chassis 
15, and a heater device 17 may be mounted within the 
closeable part of the frame 12; hazard lights 18 may be 
mounted on the frame for warning the public when the truck 
is servicing a sewer. 

The truck embodying the present invention has a hose reel 
19 arranged in a reel assembly 20 windable in a vertical 
direction which is secured for horizontal rotation on a 
bearing assembly 21 which is mounted on a telescoping 
platform 22, and the hose reel assembly is arranged in a 
frame 23, which may be extended beyond the end of the 
truckT, so that its hose 25 can be wound or unwound on the 
reel 19 and fed into a sewer tunnel or line S extending from 
a bell B in a manhole M in straight line relationship between 
the hose and the sewer tunnel. Winding and unwinding of 
the hose 25 in a vertical direction on the reel assembly 20 
may be accomplished by use of a motor 26, preferably 
hydraulic. The reel assembly 20 may also be articulated in 
a horizontal direction on the bearing assembly 21, which has 
a plurality of ratchet members 28 for locking the reel 
assembly in a selected position, preferably in line with the 
manhole M and sewer line S. 

With reference to FIGS. 2 and 3, mounted on the reel 
frame 23 is the hydraulic motor 26 which drives a chain 27 
for turning the reel 19 in the reel assembly 20 in a selected 
direction to wind or unwind hose 25 arranged on the reel. 
This motor 26 can be selectively run in either forward or 
reverse direction, depending upon the direction of move- 
ment of the hydraulic fluid, and is fed by hydraulic lines 30 
which are connected to a brake valve 31 which is actuated 
by fluid passing through control valve 32 having fluid intake 
and outlet hoses 33 connected to the valve 31. The speed of 
winding or unwinding of the reel 19 is controlled by 
hydraulic speed adjustment device 34, and the direction of 
hydraulic fluid movement is controlled by adjuster mecha- 
nism 35 linked on opposed sides to the control valve 32. 



i,648 

4 

As shown in FIG. 4, the reel frame 23 also carries 
hydraulic fluid lines 36 and 37. High pressure intake line 29 
is controlled by the adjuster mechanism 35 for which its 
control handles 24 linked on both the right and left side of 

5 the frame 23 can be seen, so that an operator can control 
winding or unwinding of the hose 25 on the reel assembly 
20 from either side of the reel 19. 

The reel frame 23 is secured on the bearing assembly 21 
which is horizontally rotatably secured to the platform 22, 

10 which is carried by the chassis 15 of the vehicle. This 
bearing assembly 21 preferably has a ring 40 about which 
are spaced a series of apertures 41 and a reel rotation lock 
subassembly 42 of the kind shown in FIG. 13 may be used 
to lock the reel in a selected position, preferably with the 

15 hose 25 arranged in line with the sewer line S to be cleaned. 
As best shown in FIG. 2 and 5, this reel assembly 20 and 
bearing assembly 21 may be mounted on a telescoping 
platform 22, which is intended to move the reel assembly 20 
and bearing assembly 21 into a recess 43 formed in the 

20 chassis 15 permitting the reel and bearing assemblies to be 
retracted into the confines of the vehicle frame 12 for storage 
and transportation and to be extended from the vehicle 
chassis 15 when in use. When the platform 22 is retracted, 
the vehicle frame 12 may be closed by the doors 13 and 14 

25 and the on-board heater 17 may be used to melt any ice 
which has formed in the hose 25, eliminating the danger of 
ice being forced from the hose under pressure when placed 
into use in colder climates. 

3Q This platform 22 is connected to a central ram 44 by 
means of a yoke 45 at one end of the ram and the other end 
of the ram is secured in a hydraulic piston cylinder assembly 
46, for which fluid is provided by means of an inlet pipe 47 
and outlet pipe 48 connected to a hydraulic motor or take-off 
(not shown) which drives the ram 44 toward and away from 
the end of the chassis 15, to extend or retract the platform. 
This platform 22 also has a pair of opposed beams 49 and 50 
each of which at one end rides over support member 51 
formed in the chassis 15 and at the other end in the rear of 
the recess 43 are supported by tubular supports 52 secured 
in the chassis. 

Details of this structure for supporting the platform 22 by 
means of the beams 49-50 and support members 51, 
together with the tubular supports 52 secured in the chassis 

45 15 is schematically shown in FIG. 2, with details shown in 
FIG. 5 and 6. FIG. 7, taken on line 7—7 of FIG. 2. also 
shows details of the platform 22 supported by the beans 49 
over supports 51 through tubular supports 52 nested in the 
recess 43 of the chassis 15. 

50 Fluid, such as water under pressure, is delivered to the 
hose reel assembly 20 by means of conventional piping 
connecting the fluid hold 11 and the hose 25, which may also 
including conventional check valve 56 and similar conven- 
tional fluid delivery and pumping mechanism (not shown). 

55 With reference to the trailer type mobile rotator jet sewer 
cleaner shown in FIGS. 8-17, the trailer R has a water hold 
111 contained within a closed truck frame 112 and the frame 
may carry a tool container 116. A hazard light 118 may be 
mounted on the trailer, too. As shown in FIG. 8, this 

60 embodiment also can be manipulated so that the reel assem- 
bly 20 and hose 25 are in line with the sewer line S to be 
cleaned, entering a manhole M through a bell B in a manner 
similar to that described with reference to FIGS. 1-7. 
In this embodiment of the invention, a hose reel assembly 

65 20 is carried by a articulatable bearing assembly 21, but, as 
compared with the truck embodiment, the platform 122 may 
be fixed and secured to the trailer chassis 115. The reel frame 
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123 shown in this embodiment has one or more extensive 
control panels 124, to be described hereafter. 

A hose 25 is mounted on the reel assembly 20 for winding 
and unwinding and driven by a motor 26, preferably 
hydraulic, so that it may operate in selectively reversible 5 
directions. Preferably, the bearing assembly 21 has bearing 
ratchets members 28 spaced about its periphery. Preferably, 
the reel 19 of the reel assembly 20 is rotated in a vertical 
direction by means of a chain 27 connecting the motor 26 
and the reel 19. The motor 26 is actuated by hydraulic fluid 10 
delivered through lines, valve and mechanism in the same 
manner as described with reference to the truck embodiment 
shown in FIGS. 1-7. 

Preferably, bearing assembly 21 comprises a bearing ring 
40 which has peripheral apertures 41, and, as shown in 5 
FIGS. 12-13, a lock subassembly 42 is adapted to engage 
within a selected aperture 41, thus lining up the hose reel 20 
with manhole M. This lock subassembly 42 comprises a 
shaft 59, with a cross-pin 60 on one end and a bracket 61 on 
its other end which is biased by a spring 62 to enter into a 2Q 
selected aperture 41, but which may be withdrawn from the 
aperture and twisted so that a cooperating second cross-pin 
63 may be engaged against a flange 64 to hold the lock 
subassembly out of an aperture, thus permitting the plate 65 
of the bearing assembly 21 to freely turn on its bearing block 25 
or hub 66, in the bearing housing 69, shown in FIG. 14. 
Preferably, the lock subassembly 42 is operated by means of 
a lock handle 53. 

The fixed platform 122 which carries the hose reel assem- 
bly 20, bearing assembly 21 and related parts, may comprise 30 
a plurality of beams 67 welded together to extend from the 
trailer chassis 115, as shown in FIG. 15. 

In the embodiment shown in FIGS. 8-9 and 17, a plurality 
of instruments and controls are mounted on control panel 
120 movable with the reel frame 123, rather than just the 35 
controls for the reel 20 as shown in FIG. 1. Here, the reel 
frame 123 carries not only the handles 68 for the control 
valve 132, but also such controls and instruments as an 
ignition switch 125, choke 126, throttle 127, tachometer 
128, oil pressure gauge 129, voltmeter 130, water tempera- 40 
tare gauge 131, circuit breaker 132, and possibly other 
devices; and all of these instruments and controls are avail- 
able to a single operator while the entry and manipulation of 
the hose into a sewer line is adjusted and controlled. 

With reference to the hydraulic system for driving the reel 45 
assembly 20 illustrated schematically in FIG. 16, showing a 
plurality of hydraulic lines connecting various devices, 
hydraulic fluid enters through a filter 150 where its is 
circulated by a hydraulic pump 151 through a pressure relief 
valve 152 into the bearing assembly 21 or rotary swivel 50 
mechanism (having opposed ports), which may function to 
deliver fluid in a selected one of opposed directions, where 
energy is delivered to a cross valve 153 operating as the reel 
control valve 32 to actuate the reel drive motor 26, and then 
fluid is delivered to a tank 154 for reentry into the system 55 
Other piping and valve arrangements may also be provided 
to accomplish the movement of parts and components 
forming the invention as described. 

While preferred embodiments of the invention have been 
shown and described in considerable detail, it should be 60 
understood that many changes may be made without depart- 
ing from the scope or spirit of the invention, and it is not 
desired that the invention should be limited to the exact 
constructions shown and described. 

We claim: 65 

1. In a mobile rotator jet sewer cleaner vehicle for 
cleaning a sewer line, said vehicle having a fluid supply for 



delivering fluid under pressure to a hose wound on a reel 
assembly and adapted to be selectively wound or unwound 
in a vertical direction, the improvement comprising: 

(a) a chassis for said vehicle; 

(b) a platform secured on said chassis and selectively 
movable horizontally toward and away from said 
vehicle; 

(b) means for selectively moving said platform into a first 
position within the confines of said vehicle and a 
second position extending from said vehicle, 

(c) a bearing assembly movable on and secured to said 
platform adapted for articulation in alignment with said 
sewer line; 

(d) said reel assembly being mounted on and movable 
with said bearing assembly; 

(e) fluid transfer means for delivery of pressurized fluid 
into said hose from said vehicle fluid supply; and 

(d) control means for selectively actuating winding and 
unwinding of said hose on said reel assembly. 

2. In the sewer cleaner vehicle recited in claim 1, wherein 
said reel assembly comprises a frame, a motor and drive 
means mounted on said frame, and a reel for said hose 
movably secured for rotation in a vertical direction to said 
frame and connected to said motor and drive means. 

3. In the sewer cleaner vehicle recited in claim 2, wherein 
hydraulic connections secured to said frame deliver fluid to 
said motor. 

4. In the sewer cleaner vehicle recited in claim 3, wherein 
said hydraulic connections enter said reel assembly through 
said bearing assembly. 

5. In the sewer cleaner vehicle recited in claim 4, wherein 
said hydraulic connections are secured to said platform 
when entering said bearing assembly. 

6. In the sewer cleaner vehicle recited in claim 1, wherein 
said bearing assembly comprises a ring movable with said 
reel assembly revolvable on said platform in a horizontal 
direction and stop means for securing said ring in a selected 
position. 

7. In the sewer cleaner vehicle recited in claim 7, wherein 
said ring has a plurality of apertures spaced about its 
periphery. 

8. In the mobile rotator jet sewer cleaner vehicle recited 
in claim 1, wherein a control and instrument panel is secured 
to said reel assembly, said control and instrument panel 
being horizontally pivotable and movable with said plat- 
form. 

9. In the mobile rotator jet sewer cleaner vehicle recited 
in claim 8, wherein said control and instrument panel 
comprises switches and devices for actuating and indicating 
the performance of said sewer cleaner. 

10. In a mobile rotator jet sewer cleaner vehicle for 
cleaning a sewer line, said vehicle having a fluid supply for 
delivering fluid under pressure to a hose wound on a reel 
assembly and adapted to be selectively wound or unwound 
in a vertical direction, the improvement comprising: 

(a) a chassis for said vehicle; 

(b) a platform secured on said chassis and selectively 
movable horizontally toward and away from said 
vehicle, 

said chassis having a recess for said platform; 

(b) apiston-cylinder assembly for selectively moving said 
platform into a first position within the confines of said 
vehicle and a second position extending from said 
vehicle; 

(c) a bearing assembly movable on and secured to said 
platform adapted for articulation in alignment with said 
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(d) said reel assembly being mounted on and movable 

with said bearing assembly; and 
(d) control means for selectively actuating winding and 

unwinding said hose on said reel assembly. 

11. In the sewer cleaner vehicle recited in claim 10, 5 
wherein said windable reel assembly is driven by a hydrau- 
lically actuated motor. 

12. In the sewer cleaner vehicle recited in claim 11. 
wherein said hydraulically actuated motor is selectively 
reversible for driving said reel assembly in opposed direc- 10 
tions to selectively wind or unwind said hose responsive to 
said control means. 

13. In the sewer cleaner vehicle recited in claim 11, 
wherein a speed adjustment device controls the speed at 
which said hose is wound or unwound on said reel assembly. 15 

14. In the sewer cleaner vehicle recited in claim 13, 
wherein said speed adjustment device is secured to and 
movable with said reel assembly. 

15. In the mobile rotator jet sewer cleaner vehicle recited 
in claim 10, wherein said platform has spaced apart beams 20 
extending into said recess. 

16. In the mobile rotator jet sewer cleaner vehicle recited 
in claim 15, wherein said chassis has support means for 
carrying and guiding said platform beams into and away 
from said recess. 25 

17. In the mobile rotator jet sewer cleaner vehicle recited 
in claim 10, wherein said vehicle has a closed frame into 
which said platform may be recessed. 



8 

18. In a mobile rotator jet sewer cleaner vehicle for 
cleaning a sewer line, said vehicle having a fluid supply for 
delivering fluid under pressure to a hose wound on a reel 
assembly adapted to be selectively wound or unwound in a 
vertical direction, the improvement comprising: 

(a) said vehicle being normally closed but having a 
selectively openable door adapted to be opened for 
sewer cleaning use; 

(b) a platform secured in said vehicle selectively movable 
horizontally to extend outwardly from said vehicle 
through said door when opened and to retract into said 
vehicle for permitting said door to be closed; 

(c) means for moving said platform into said selectively 
movable positions, 

(d) a horizontally movable bearing assembly secured on 
said platform adapted for articulation in alignment with 
said sewer line; 

(e) said reel assembly being mounted on and movable 
with said bearing assembly; 

(f) fluid transfer means for delivery of pressurized fluid 
into said hose from said vehicle fluid supply; and 

(g) control means for selectively actuating winding and 
unwinding of said hose on said reel assembly. 

19. In the mobile rotator jet sewer cleaner vehicle recited 
in claim 18, wherein said vehicle when closed has heater 
means. 
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[57] 

A recreational vehicle or the like including a vehicle body 
having opposed sides and a waste storage tank with an 
axially extendable flexible hose connected to a waste outlet 
of said tank, said waste outlet being at a lower portion of the 
body adjacent one of the sides thereof. An elongated tubular 
housing is provided within which said flexible hose extends 
such that the hose can be stored in said housing and also 
drawn outwardly of a distal end of the housing toward a 
waste receptacle. The housing has an articulated connection 
at a proximal end thereof adjacent said waste outlet to enable 
said housing to be articulated relative to the body of the 
vehicle from a storage position wherein said housing 
extends generally parallel to said one of said body sides to 
a use position wherein said housing extends outwardly from 
said one side of the vehicle body. 

15 Claims, 7 Drawing Sheets 
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SEWER DISCHARGE AND STOWING out of view when stored away, which may be handled very 

SYSTEM FOR A RECREATION VEHICLE simply by the user and which is very economical to manu- 

t> a nwn ™ t\tt\ ™? TiTTrn ™„™^ T facture. At the same time the system should be arranged so 

BACKGROUND OF THE INVENTION feat it can be utilized on recreational vehicles wim low 
This invention relates to an improved waste drainage and 5 "ground effect" side wall portions or skirts as noted above, 

stowing system for recreational vehicles and the like. SUMMARY OF THE INVENTION 

Recreational vehicles having self-contained bathrooms 

and sewer systems must employ a suitable means for con- A basic ob j ect of invention is t0 alleviate the problems 

ducting the waste from the storage tanks to a suitable noted above and to provide a waste discharge system which 

disposal receptacle. In the past many of these vehicles have 10 can be securel y stored out of sight above the minimum road 

employed an externally accessible housing for containing a clearance of the vehicle sidewall and which can be lowered 

length of hose which may be manually connected to a hose and put mt0 use m a relatively simple operation while 

fitting on an outlet stub pipe of the vehicle waste storage clearing the bottom of Ihe vehicle sidewall when extended 

tank. The other end of the hose, in use, was extended to the for use " 

inlet of the disposal receptacle. This has proven to be a According to one aspect of the invention there is provided 

clumsy and a somewhat messy operation and it is necessary a recreational vehicle or the like including a vehicle body 

to handle the hose and flush out the waste after use to avoid having opposed sides and a waste storage tank with an 

excessive build-up of odours. axially extendable flexible hose connected to a waste outlet 

In U.S. Pat. No. 4,133,347 issued Ian. 9, 1979 to Albert , n of said ^ said waste outlet bein § at a lower portion of the 

Mercer, there is described a simple add-on unit which body adjacent one of the sides thereof . An elongated tubular 

connects directly to the outlet stub pipe of the waste storage housing is provided within which said flexible hose extends 

tank of the recreational vehicle. The unit includes a rigid such 41131 ^ hose can be stored m said housing and also 

outer cylindrical housing having one end which is arranged drawn outwardl y of a distal end of the housing toward a 

to connect to the existing outlet stub pipe of the waste tank waste rece P ta cle. The housing has an articulated connection 

This cylindrical housing contains an axially compressible at a proximal end thereof adjacent said waste outlet to enable 

and expandable hose of the accordion type, which hose is said housing to be articulated relative to the body of the 

connected at one end to that end of the housing which is vehicle from a storage position wherein said housing 

connected to the stub pipe. The other end of the hose is exte nds generally parallel to said one of said body sides to 

extendible outside the housing to a disposal receptacle such a use position wherein said housing extends outwardly from 

other end having an end sleeve connected to it with the end said one side of me vehicle b 0 ^- 

sleeve having a removable cap. This end sleeve is provided 111 a further aspect of the invention there are provided 
with connections so as to mount same within the end of the structures defining a storage compartment extending part- 
rigid cylindrical housing. way alongside said one side of the body and adapted to 
Reference may also be had to my related Canadian Patent 35 receive said housing and said extendible hose and to define 
No. 1,269,802 issued lun. 5, 1990 which is closely related the stora S e P osit i°n thereof. 

to the structure disclosed in the Mercer patent. A rigid m a still further aspect of the invention the storage 

cylindrical end piece is provided on the distal end of the compartment is defined in part by a trap door which supports 

hose, which end piece is adapted to be fitted to the end of the said housing and hose when closed and which can pivot 

housing when the hose in the axially compressed stored 40 downwardly below the vehicle body to release said housing 

position. The above-noted patent particularly provides a from said compartment following which said housing can be 

novel securement for releasably attaching this end piece to moved together with said hose so as to extend outwardly 

the aforementioned end of the housing. ^ om the vehicle body. 

The types of recreational vehicles with which this inven- Stai further according to another feature of the invention 
tion is particularly concerned are known in the industry as 45 said storage compartment also includes an upper door which 
"Class B" recreational vehicles. In more recent years there can be opened to gain access to said compartment and to 
has been a tendency to make these vehicles with down- permit release of said trap door to allow it to pivot down- 
wardly extended lower side wall portions providing a type of wardly. 

"ground effect" skirt thereby to enhance the appearance of According to a still further feature of the invention said 

the vehicle and to hide from view a number of components 50 upper door is shaped to define a step to facilitate entry into 

which are secured beneath the floor of the vehicle. Insofar as the vehicle body, the step-door thus defined being pivotally 

the waste drainage attachments are concerned, there are a mounted for movement from a lower step-providing position 

number of pivoting, rigid and telescoping waste drainage overlying the top of the storage compartment to a raised 

systems which have been used over a number of years up to position wherein access to the interior of the storage com- 

the present These existing systems however have a number 55 partment is gained. 

of problems. The rigid systems must be connected to the In a preferred form of the invention a fixed rail extends 
storage tank at a point low enough to allow the drainage pipe along said one side of the vehicle body and outboard thereof 
to clear the lowermost edges of the sidewall of the vehicle for supporting said step-door when in the down, step- 
when the drain pipe is extended outwardly. This is not providing position. Preferably, said trap door has hooks 
feasible when utilizing vehicles with relatively low "ground 60 hingedly affixed thereto along an outer edge thereof and 
effect" side walls as noted above. If the sidewalls are made adapted to be hooked onto said fixed rail to releasably secure 
to be high enough for a drainage pipe to clear its bottom said trap door in the raised housing and hose supporting 
when extended, the pipe can then be seen when stowed position. Furthermore, said step-door, in the down position, 
away, this obviously being undesirable from at least the preferably overlies said trap door hooks to substantially 
appearance point of view. It is therefore desirable to have a 65 prevent accidental release thereof from said rail, 
waste drainage attachment coupled with a suitable stowing As a still further aspect of the invention said vehicle 
or storage system in order that the drainage system will be includes downwardly extended lower side wall portions and 
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said proximal end of said elongated housing includes a position; (the step door and trap door also being shown in 
relatively short housing section loosely pivotally connected dashed lines in their open positions upwardly and down- 
between said tank waste outlet and the remaining section of wardly respectively, and waste and liquid propane tanks and 
said elongated housing to permit said housing sections to an exterior storage compartment also being shown in dashed 
drop downwardly by a selected distance below the waste 5 lines); FIG. 4A is an enlargement of a portion of FIG. 4 for 
tank outlet so as to clear bottom edge portions of the vehicle purposes of showing details more clearly; 
lower side wall portions when said elongated housing is piGS. 5 and 5A are cross-section views of part of the 
moved to an outwardly extending position relative to the vehicle and system taken along line 5—5 in FIG. 2 (the trap 
vehicle sidewalk door being shown in dashed lines in its lowered position 

Preferably said relatively short-housing section has i<> together with the T-hinges). Again FIG. 5A is an enlarge- 
tapered or wedge shape ends to allow a substantial degree of ment showing certain details; 

articulation of the housing sections relative to one another TIGS. 6 and 6A are cross-section views of the drainage 
and to said tank waste outlet. system in its extended in-use position connected to an 

Another feature is a shield element for retaining the hose inground sewerage receptacle shown at line 6 — 6 in FIG. 3. 
within the housing when the latter is in the storage position. 15 

In a preferred embodiment of the invention, plural tubular 
housing sections are flexibly linked together and to the waste 
storage tank outlet, these housing sections serving to house The waste drainage attachment 10 is shown in FIGS. 1 
the axially compressible and extendible discharge hose. The and 2 as being mounted in a stowed position under the 
flexibly linked housing sections can drop downwardly suf- 20 recreational vehicle 11, the latter having downwardly 
flciently when in use as to clear the bottom edge of the extended lower side wall portions 13 which hide from view 
vehicle sidewall while at the same time allowing these the several components secured beneath the vehicle floor 
housing sections to pivot through a substantial horizontal including the black and grey waste holding tanks 17, 19 
angle depending on the location of the sewer receptacle on respectively as best seen in FIG. 2. The drainage attachment 
the surface of the campground (which could be fore or aft of 25 includes a short tubular housing 12 with tapered or wedged 
the vehicle or anywhere in between). There is also provided ends pivotally connected to a waste outlet valve assembly 14 
a hinged, generally horizontal, trap-door mounted under the by a bolt with spaced nuts 15 so that the short tubular 
driver entrance step which supports the housing sections and housing 12 is connected loosely enough to pivot relative to 
the hose contained therein out of view when not in use. A valve assembly 14 upwardly, downwardly and horizontally, 
pair of T hinges, the leg wings of which are bent to form 30 Similarly a longer tubular housing 18, wim one end tapered 
hooks, are hooked over a rail supporting the driver's door or wedged, is also pivotally connected to the other end of the ' 
entrance step to secure the trap door in the closed position. short housing 12 by a bolt with spaced nuts 16, also loose 
This step (also referred to herein as a step-door) is also enough for relative pivoting motion as described above, 
hinged for pivotal movement upwardly and downwardly. 35 ^ compressible and extendable flexible accor- 

The step-door in its downward position prevents the hooks dion hose 20 having its inner end secured to the valve 
from becoming accidentally undone and provides access to assembly 14 in the usual way is stored within both the 
the storage system when it is lifted upwardly. A bracket is snorter and longer tubular housings 12 and 18. Hose 20 can 
associated with the step-door for retaining the step-door in be axially extended such that the opposite distal end of said 
both the raised and lowered positions. ^ hose 2 o may be brought outwardly of the distal end of the 

Further features of the invention will become readily longer housing 18 and made to communicate with an 
apparent from the description which follows taken in con- in-ground waste receptacle 22 as shown in FIGS. 3 and 6. 
junction with the appended drawings and claims. (This can be done after removing the end cap 24 from a 

cylindrical end piece 26 attached to the flexible hose 20 and 
45 attaching a 90 degree plumbing ELL 28 in a similar manner 
as the cap 24). The ELL 28 has a cylindrical end piece 30 
FIGS. 1 and 1A are elevation views of the driver's side of secured to its female end. The end piece 30 has the same 
the vehicle showing the drainage system in its stowed type of connection as the end cap 24. The male end of the 
position; (the details can be more clearly seen in the enlarged ELL 28 is simply inserted into the sewer waste receptacle 22 
section of FIG. 1A it being realized that certain features are ^ during use. 

shown in full lines even though in fact they are hidden from tiap door 32 for SU pp 0rtil i g the drainage attachment 

view in the actual structure); 10 ^ its stowed is YAngvi by hinge 34 on one side 

FIGS. 2 and 2A are top plan views taken just below the Q f the door to the skid shield 36 fixed just below the liquid 
floor of the vehicle also showing the system in its stowed propane tank 38. T hinges 40 are attached to the opposing 
position together with the liquid propane and waste holding 55 side of the trap door 32 with the leg wings being bent to form 
tanks. Certain details can be seen best in the large section of hooks 42. Hooks 42 are hooked over the fixed rail 44 which 
FIG. 2A; extends along the side of the vehicle body and outboard 

FIG. 3 is a partial top plan view below the floor of the thereof and which rail supports the driver entrance step-door 
vehicle on the driver's side showing the drainage system 46 in the down position, thereby keeping the trap door 32 
connected to three possible locations (or anywhere in and the drainage assembly 10 lying thereon securely sup- 
between depending upon the location of the inground sewer ported. 

receptacle in the camp site); The driver entrance step-door 46 is of a 90 degree angled 

FIGS. 3A, 3B and 3C are partial top plan views of a shape for about two thirds of its length and is hinged by 

portion of the waste drainage system when articulated to hinge 48 along the top of the vertical (when seen in the 

each of the three positions shown in FIG. 3; 65 closed (lowered) position) leg of the angle. This step-door 

FIGS. 4 and 4A are cross-sections taken along line 4 — 4 46 is held open (up) by a collapsible (folding) bracket 50. 

in FIG. 2 and showing a portion of the system in its stowed This bracket 50 also keeps the step 46, when down, in a 
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secure latched position by simply pulling the collapsed 
bracket 50 a little downwardly and off-centre relative to its 
pivotally attached ends. This can be achieved by reaching 
under the step-door 46 to gain access to the bracket. The 
other one-third of the driver entrance step-door 46 is curved 
outward at 52 to align with the exterior storage side access 
door 54. The full length of the driver entrance step-door 46 
when up (open) gives a person access to the small partially 
closed storage compartment 51 effectively denned between 
the step-door 46 and the trap door 32 when both of the latter 
are in their closed positions. Hence, when step-door 46 is 
open the user can readily unhook the T hinge hooks 42 to 
lower trap door 32 and gain access to discharge valve pulls 
56 and 58, drainage attachment 10, fill valve 66, shut-off 
valve 68, regulator 70 and other items attached to the liquid 
propane tank 38. 

The flexible hose 20 and its end piece 26 is held in the 
long tube 18 by a vertically disposed forwardly located 
splash shield 60 which runs from the liquid propane tank 38 
to the rail 44 supporting the driver entrance step-door 46. 
This splash shield 60 avoids the need for a latching device 
and thereby provides ease of operation by not having to latch 
or unlatch the hose 20 every time the drainage attachment 10 
is put into use and then stored in the compartment 51. 

Reference may be had in particular to FIGS. 6 and 6A 
which show the in-use configuration of the system. The 
step-door 46 is in the open (raised) position and held there 
by bracket 50 and the trap door 32 is in the lowered open 
position as well. The flexibly linked together tubular housing 
sections 12 and 18 are angled downwardly from the outlet 
valve assembly 14 as to pass beneath the downwardly 
extended body sidewall at that point even though valve 
assembly 14 is almost entirely above that level. Hose 20 and 
its outlet ELL28 extend into the waste receptacle as 
described previously. 

To stow the system is simple. The hose 20, after closing 
the valve 14 and flushing, is axially compressed into the 
tubular housing sections 12 and 18 and the latter is swung 
around parallel to the vehicle side wall with the trap door 32 
then being raised and the hooks 42 hooked to rail 44 to 
support the drainage attachment 10. The step-door 46 is then 
lowered to close the compartment 51 and the bracket 50 may 
be manipulated as described above to lock the step-door in 
place. Deployment of the system is essentially the reverse of 
the above. 

A preferred embodiment of the invention has been 
described by way of example. Those skilled in the art will 
realize that various modifications and changes may be made 
while remaining within the spirit and scope of the invention. 
Hence the invention is not to be limited to the embodiment 
as described but, rather, the invention encompasses the full 
range of equivalencies as defined by the appended claims. 

I claim: 

1. A recreational vehicle or the like including a vehicle 
body having opposed sides and a waste storage tank with an 
axially extendable flexible hose connected to a waste outlet 
of said tank; said waste outlet being at a lower portion of the 
body adjacent one of the sides thereof; an elongated mov- 
able tubular housing within which said flexible hose extends 
such that the hose can be stored in said housing and also 
drawn outwardly of a distal end of the housing toward a 
waste receptacle; said housing having an articulated con- 
nection at a proximal end thereof adjacent said waste outlet 
to enable said housing to be articulated relative to the body 
of the vehicle from a generally horizontal storage position < 
wherein said housing extends generally lengthwise of the 
vehicle body to a use position wherein said housing extends 
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outwardly from said one side of the vehicle body; and a 
structure for supporting said housing in the generally hori- 
zontal storage position adjacent a lower portion of the 
vehicle body. 

s 2. The recreational vehicle or the like of claim 1 including 
further structures defining a storage compartment extending 
part-way alongside said one side of the body adjacent said 
lower portion of the vehicle body and adapted to receive said 
housing and said extendible hose and to define the generally 

0 horizontal storage position thereof. 

3. The recreational vehicle or the like of claim 2 wherein 
the storage compartment is defined in part by a trap door 
which supports said housing and hose when closed and 
which can pivot downwardly below the vehicle body to 

5 release said housing from said compartment following 
which said housing can be moved together with said hose so 
as to extend outwardly from the vehicle body. 

4. The recreational vehicle or the like of claim 3 wherein 
said storage compartment also includes an upper door which 

ffl can be opened to gain access to said compartment and to 
permit release of said trap door to allow it to pivot down- 
wardly. 

5. The recreational vehicle or the like of claim 4 wherein 
said upper door is shaped to define a step to facilitate entry 

■5 into the vehicle body, the step-door thus defined being 
pivotally mounted for movement from a lower step- 
providing position overlying the top of the storage compart- 
ment to a raised position wherein access to the interior of the 
storage compartment is gained. 

o 6. The recreational vehicle or the like of claim 5 including 
a fixed rail extending along said one side of the vehicle body 
and outboard thereof for supporting said step-door when in 
the down, step-providing position. 

7. The recreational vehicle or the like of claim 6 wherein 
5 said trap door has hooks hingedly affixed thereto along an 

outer edge thereof and adapted to be hooked onto said fixed 
rail to releasably secure said trap door in the raised housing 
and hose supporting position. 

8. The recreational vehicle or the like of claim 7 wherein 
0 said step-door, in the down position, overlies said trap door 

hooks to substantially prevent accidental release thereof 
from said rail. 

9. The recreational vehicle or the like of claim 1 wherein 
said vehicle includes downwardly extended lower side wall 

5 portions and wherein said proximal end of said elongated 
housing includes a relatively short housing section loosely 
pivotally connected between said tank waste outlet and the 
remaining section of said elongated housing to permit said 
housing sections to drop downwardly by a selected distance 

3 below the waste tank outlet so as to clear bottom edge 
portions of the vehicle lower side wall portions when said 
elongated housing is moved to an outwardly extending 
position relative to the vehicle sidewall. 

10. The recreational vehicle or the like of claim 9 wherein 
5 said relatively short-housing section has tapered or wedge 

shape ends to allow a substantial degree of articulation of the 
housing sections relative to one another and to said tank 
waste outlet. 

11. The recreational vehicle of claim 10 further including 
3 a shield element to prevent said hose from escaping the 

housing when in the storage position. 

12. The recreational vehicle or the like of claim 9 includ- 
ing further structures defining a storage compartment 
extending part-way alongside said one side of the body 

5 adjacent said lower portion of the vehicle body and adapted 
to receive said housing and said extendible hose and to 
define the generally horizontal storage position thereof. 
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13. The recreational vehicle or the like of claim 12 
wherein the storage compartment is defined in part by a trap 
door which supports said housing and hose when closed and 
which can pivot downwardly below the vehicle body to 
release said housing from said compartment following 
which said housing can be moved together with said hose so 
as to extend outwardly from the vehicle body. 

14. The recreational vehicle or the like of claim 13 
wherein said storage compartment also includes an upper 
door which can be opened to gain access to said compart- 



8 

ment and to permit release of said trap door to allow it to 
pivot downwardly. 

15. The recreational vehicle or the like of claim 14 
wherein said upper door is shaped to define a step to 
5 facilitate entry into the vehicle body, the step-door thus 
denned being pivotally mounted for movement from a lower 
step-providing position overlying the top of the storage 
compartment to a raised position wherein access to the 
interior of the storage compartment is gained. 
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ABSTRACT 



An apparatus generates power at micro-scale d 
that is sufficient to simulate the muscle activity required by 
the joints of robotic fingers. The apparatus includes a 
bellows device for generating a motion stimulus in response 
to pressure changes within the bellows. A configuration of 
programmable micromachrjied valves is used to regulate the 
flow of pressurized fluid within the bellows. A micropro- 
cessor is responsive to motion commands for controlling the 
operation of the apparatus. The apparatus is configured as an 
integrated device that is coupled to the articulations of a 
robotic hand via suitable attachment mechanisms. 

36 Claims, 3 Drawing Sheets 
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ACTUATORS FOR SIMULATING MUSCLE Robotic Camera for Laparoscopic Surgery: Conception and 

ACTIVITY IN ROBOTICS Experimental Results," Surgical Laparoscope & Endoscopy. 

Vol. 5, No. 1, pp. 6-11 (1995). Begin et aL propose a robotic 
surgery system mat includes a robotic arm for manipulating 
a laparoscopic camera. A universal joint is inserted between 



FIELD OF THE INVENTION 



The present invention relates to the development of power the en d effector of the robotic arm and the camera handler 

delivery modules capable of generating force components to implement two passive degrees of freedom that prevent 

on a micro-scale dimension and, more particularly, to a a™ 1 motions from generating injurious torquing forces that 

microactuator assembly that duplicates muscle activity, par- otherwise would develop if the camera was rigidly attached 

ticularly those provided in the digital extremities of the 10 t0 *<= robotic ^ motlon of ^ robotic a™ 1 ls 

human body, thereby facilitating robotic hands, feet and mathematically represented by three variables to define a 

jjjjjbs. spherical displacement model: an alpha angle (a) corre- 
sponding to the camera orientation (right or left); a beta 

BACKGROUND OF THE INVENTION angle (p) corresponding to the camera altitude (up or down); 

Many minimally invasive surgical techniques have been 15 and a radius value (R) corresponding to laparoscopic pen- 

and are being developed so that surgery can be performed etration (in or out). Based upon a visual inspection of the 

inside the body with niinirnal trauma to the patient. Endo- operating field acquired by the laparoscopic camera, the 

scopic surgery, for example, is a medical procedure in which image may be reoriented using a computer subsystem that 

the treatment of internal organs, such as tissue cutting, calculates the proper orientation variables a, p\ andRforthe 

removal and repair, is performed through a long tube extend- ^ camera, and then transforms these values into a series of 

ing through a surgical aperture created in a patient' s skin or robotic arm motions that are sufficient to produce the desired 

through a natural orifice of the patient's body. These pro- camera orientation. The robotic arm is instructed to move in 

cedures are accomplished with long thin tools inserted accordance with these computed arm motions. However, its 

through or contained within the endoscope. Often using a operation is limited by the absence of a suitable power 

immature camera attached to the endoscope, the internal 25 delivery system capable of duplicating the muscle activity 

surgical field can be observed during the surgical procedure. that controls movement of the human fingers. 

When performed on the abdominal cavity, the endoscopic Another example of an endoscope positioning apparatus 

system is called a laparoscope and the procedure is termed that can be used in laparoscopic surgery is described in 

laparoscopic surgery. When performed on the joints, such as copending U.S. patent application Ser. No. 08/525,273, filed 

the knee, the endoscopic system is called an orthoscope and 30 by Bruce Nappi and John Coller on Sep. 7, 1995, and 

the procedure is termed orthoscopic surgery. entitled Apparatus for Positioning and Moving an Endo- 

These imiiimally invasive surgical techniques, such as scopic Instrument (Attorney's Docket No. LC-6). 

laparoscopic surgery, have received wide acceptance among In all of these endoscopic systems, the manipulation of the 

patients and doctors because of significantly lower incidence surgical tools provided at the remote end of the endoscope 

of post-operative complications attributable to reduced inci- 35 during the surgical procedure is typically accomplished with 

sion trauma. The benefits of this procedure include quicker one or two degrees of freedom, resulting in the necessity of 

recovery times and less patient monitoring, leading to requiring the remote end of the endoscope to be moved 

shorter hospital stays and consequent reductions in medical around to insure proper positioning of the surgical tools. A 

costs. Despite all of these advantages, endoscopic surgery system that allows the physician to precisely maneuver 

still presents the surgeon with several formidable chal- 40 surgical tools at the remote end of an endoscope is therefore 

lenges. extremely desirable. Such a system would necessarily 

In accordance with current medical practice, certain endo- involve the robotic manipulation of these endoscopic tools 

scopic surgical techniques, such as those encountered in (e.g., the manipulation of robotic fingers attached to an 

laparoscopic and orthoscopic surgery, require the surgeon to endoscope), and ideally duplicate the movements of the 

operate in a counterintuitive manner that is attributable to 45 human hand, with all six degrees of freedom, and preferably 

the coordination transformation that occurs as the remote capable of accomplishing very small micro-manipulative 

end of the endoscope is inserted into and maneuvered within steps with great dexterity. 

the patient At present, the surgeon must position and use Generally, robotic assemblies are typically configured 

surgical tools at the remote end of an endoscopic tube, for with end effectors having a mechanical design which 

example in the case of a laparoscope approximately 500 mm 50 complements the task being executed. For example, a 

long and usually 11 mm in diameter. The tube is moved into robotic arm may be provided with a gripper hand matched 

position by pivoting it at a fulcrum formed at the point of to the contours of its payload. A diverse array of parts can 

entry into the patient's skin. This fulcrum pivot requires the be handled if the robotic arm is fitted with one of a variety 

surgeon to undertake an inverted sequence of the particular of releasable wrist members each designed to support a 

hand motions which would otherwise be appropriate during 55 particular payload. Robotics technology may also be 

manual handling of the remote end of the endoscope. For employed to emulate a particular structure of the human 

example, if the remote tip inside the body must be moved anatomy, thus simulating a specified human action, 

upward and to the right, the surgeon's hand outside the body L, qjphcations involving the simulation of a human 

must then move downwards and to the left This mismatch activity, the structural and operational aspects of the robotics 

in orientation is further complicated by attempts to coordi- 60 assembly ideally are made to conform to the anatomical 

nate these motions against an image being displayed on a TV features underlying the chosen human capability. Since the 

monitor, which itself may change in orientation as the human hand is the anatomical structure responsible for 

camera is rotated. This difficulty represents a major obstacle producing very precise and controllable motions at small 

to widespread use of this surgical method, significantly dimensions, robotics research has focused upon designs 

increasing the actual procedure time for the surgeon. 6S intended to duplicate the functioning of the human hand. 

One example of an endoscopic positioning apparatus used specifically the fingers. For example, the implementation of 

in laparoscopic surgery is disclosed by Begin et al. in "A a prehensile (i.e.. grasping) motion involves the use of 
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robotic fingers that simulate the individual phalanx members 
comprising the digital extremities of the human hand. 

By way of background, me mutual linkage of bones in the 
human skeletal system is accomplished by a connection 
known as a joint or articulation. In a movable articulation, 
the joint is formed by the coupling of two contiguous bony 
surfaces whose articular extremities are covered by cartilage 
and connected together by ligaments consisting mainly of 
bundles of white fibrous tissue. A physical structure modeled 
after such a connection is well known in the art, e.g., an 
interconnection of robotic fingers imitating the digital 
extremities of the human hand. In general, robotics research 
has succeeded in developing devices that structurally repro- 
duce the physical aspects of the phalangeal articulations. For 
example, the Utah-MIT robotic hand and the Salisbury 
robotic hand are representative of robotic structures having 
multi-jointed fingers that can emulate the grasping ability of 
a human hand. 

A precise robotic reproduction of the human hand requires 
not only that the physical structure be emulated, but also that 
the robotic fingers function with the same characteristic 
motion demonstrated by human fingers. Although current 
robotic assemblies show great promise for moving work- 
pieces within the geometrical space of manufacturing 
environments, existing limitations prevent the development 
of workable prehensile end effectors which are specifically 
adaptable to the precise maneuvering of instruments at 
micro-scale dimensions. The principal challenge involves 
the design of an adequate, yet inexpensive control apparatus 
capable of manipulating the robotic fingers so that they 
fluidly and precisely emulate the motions permitted by the 
phalangeal joints, i.e., both flexor and extensor motions. In 
particular, the desired degree of precision requires a control 
apparatus that can perform the muscle activity needed to 
implement the joint motion. This search for a control appa- 
ratus capable of delivering sufficient power to simulate the 
muscle activity is made even more difficult by the need to 
produce such power on micro-scale dimensions. One useful 
design approach that addresses this problem involves iden- 
tifying the anatomical structures responsible for joint motion 
and then constructing an apparatus which emulates the 
identified structure, as described below. 

The anatomical motions permitted by the joints are con- 
trolled by a network of muscles whose connection with the 
bones and cartilage is accomplished either directly or indi- 
rectly through the intervention of fibrous structures called 
tendons. Accordingly, the relevant anatomical structure for 
purposes of designing such a robotic power delivery system 
is the muscle and tendon group that interconnects the 
phalanx members (i.e., fingers) at the digital extremities of 
the upper human torso. A need therefore exists to manufac- 
ture a suitable robotic system for simulating the muscle 
activity at the finger joints of the human hand, and which is 
particularly useful in the manipulation of surgical instru- 

Achieving large forces and small motions in a small 
volume with a robotically controlled hand has always been 
a formidable and complex task The problem becomes even 
more complicated as additional fingers and joints arc 
included to increase the dexterity and therefore expand the 
range of motion and degree of control with multiple degrees 
of freedom. Nevertheless, the employment of a multifunc- 
tional tool is desirable because it provides an opportunity for 
eventually reducing the number of individual tools required 
to complete any task. Therefore, for each application, the 
selection of an appropriate robotic power delivery system to 
deliver adequate motive energy is a significant task The 
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principal technologies currently in use include linkages, 
"tendons" and electric motors. 

Linkages are often used in robotic hands designed for 
limited degrees of freedom (e.g., single fingers with one or 

5 two joints), and may be configured as push rods and rotary 
shafts. Although additional degrees of freedom are possible 
with more rods, each additional rod imposes a dimensional 
reduction upon its size, where dimensions are constrained as 
in the remote end of an endoscopic tool. In particular, since 

10 the system design typically requires that the overall enve- 
lope dimensions remain the same, an increase in the number 
of rods decreases the available rod diameter. This reduces 
the ability of each rod to transmit power. Accordingly, 
linkage mechanisms are not suitable for applications where 

15 power must be transferred to tools which require even a 
modest number of degrees of freedom. 

'Tendons" are the most commonly used means of power 
and control delivery in robotic hands, and are typically 
configured as single strands of wire which substantially 

20 reproduce the tendon structure in human hands. Tendons 
represent a suitable structure for delivering robust quantities 
of power from one location to another, particularly in 
combination with sheaves, bell cranks, and other such 
devices which allow the tendons to support a wide range of 

25 motion over a considerable distance. However, tendon struc- 
tures are limited because they must be powered by an 
assembly of power sources such as motors which are cur- 
rently unacceptably large for the desired micro-scale appli- 
cations. Each moving element requires an individual tendon 

30 and power source. Due to their relatively large size, the 
actuators are typically assembled into a large package 
located remote from the element they actuate, requiring a 
very long tendon to transmit the necessary force. 

Electric motors offer numerous advantages such as rela- 

35 tively low cost, availability as a stand-alone operating unit, 
and amenability to installation and direct integration with 
electronic controllers. However, conventional miniature 
electric motors simply cannot provide adequate power for 
the vast majority of robotic systems such as those that must 

40 rapidly maneuver a surgical instrument grasped by a robotic 
hand. Instead, electric motors are primarily used in appli- 
cations where very low motive force is required, e.g.. when 
slow robotic finger movement is acceptable. 
In summary, conventional power delivery systems are 

45 inadequate for the operations needed in small-scale robotics 
applications. Recently, however, power delivery systems 
using fluidics have received attention. The use of fluids to 
deliver power is attractive because of their ability to produce 
high motive energy and their capacity for deployment in a 

50 diverse range of applications. 

Fluid power has traditionally been used in large-scale 
applications, such as with cranes and construction equip- 
ment Fluidic systems have also been employed in small- 
scale operations, including machine automation, grasping 

55 fixtures, and diverting workpieces on conveyor belts. 
However, fluid-based approaches are often passed over for 
robotic designs because the auxiliary equipment needed to 
generate and deliver adequate fluid flows is larger than 
electrical systems. There is also a reluctance to use fluid 

60 power in sterile conditions such as surgical operating 
facilities, primarily because fluids are considered messy and 
may be difficult to contain due to their rapid diffusion, 
creating a risk of compromising the integrity of the operat- 
ing room and possibly infecting the patient. Furthermore, 

65 since many robotic systems are usually designed by elec- 
tronic and computer engineers, many of the robotic design- 
ers are less familiar with the field of fluidics. 
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Certain hydraulic devices for delivering energy to remote Although the bellows configurations described above 

sites of reduced dimensions for accomplishing a surgical have uses at relatively small dimensions, including, inter 

procedure nevertheless have been suggested. These configu- alia, the resection of diseased tissue, adjusting the position 

rations have generally used a bellows or piston-like element 0 f a workpiece, and actuating artificial ducts, none of the 

to transform hydraulic power into a motion stimulus for 5 cited configurations can simultaneously produce precisely 

moving tools or instruments. Examples of such bellows controlled motions and relatively high force, and do so 

configurations are set forth below. without an external fluid control system in small enough size 

In one conventional configuration, the bellows is used to to replicate a human hand with no auxiliary motor assembly, 

impart an axially reciprocating motion that alternately Additionally, each bellows element of conventional use 

advances and retracts a work element coupled to the bel- !0 requires a separate fluid line. It is clear that the current state 

lows. U.S. Pat No. 3,884,238 to O'Malley et al. discloses a of bellows development has not embraced an integrated 

bellows responsive to the alternate application of com- solution for providing power on a miniature scale sufficient 

pressed air and vacuum pressure for creating a reciprocating t0 manipulate surgical instruments with dexterity with many 

motion that axially translates a telescoping tube. The tube is degrees of freedom, 
fitted with a sharpened edge for cutting diseased tissue. 15 

facilitating the removal of cataracts during eye surgery. U.S. OBJECTS OF THE INVENTION 

Pat. No. 4,986,827 to Akkas et al. employs a diaphragm . , L . 

assembly (i.e., bellows device) in a similar manner, impart- h 18 a S eneral of me P resent mention to obviate the 

ing a reciprocating motion to a cutting instrument U.S. Pat. above-noted and other disadvantages of (he prior art 

No. 5,024,652 discloses an ophthalmological resection M B ** a more s P eci&c object of the present invention to 

device employing a hydraulic system (i.e.. bellows and provide a microactuator assembly that integrates a bellows 

hydraulic pipe) that is responsive to depressions of a device with a configuration of micromachined valves oper- 

surgeon-operated foot pedal to actuate the bellows, causing ated by an integrated control unit to emulate a small muscle 

the bellows to develop a reciprocating linear motion within capable of both flexor and/or extensor motions, 

a cutting tool that effects the removal of tissue from a body 2 s It is a further specific object of the present invention to 

cavity. U.S.Pat. No. 5217,465 to Steppe describes aflexible provide a microactuator assembly adapted for use as a 

and steerable aspiration tip that is suitable for microsurgical micromuscle simulator to duplicate the muscle activity at a 

procedures. Specifically, the aspiration tip is configured with finger joint. 

a bellows adapted to reciprocate within a chamber in And another object of the present invention is to provide 

response to pneumatic pressure changes, thereby supplying 30 a system of robotically controlled microactuator assemblies 

a linear motion which translates the tip between its flexor capable of being grouped together to achieved dexterous 

states. U.S. Pat No. S3 14,408 to Salmon et al. discloses a motions through many degrees of freedom, 

vascular catheter system configured with an axially expand- ^ rf invention obyious ^ 

able member (i.e bellows) for reaprocatably advancing or wm in J hereinafter . ^ inv P ention accordingly 

* m * m) attached 35 rr es ^ t r sessln8 * e r ^ r 

uu cuu ui uie i^iuicici uuuy bination of elements, and arrangement of parts which are 

In another category of bellows configurations, the bellows exemplified in the following detailed disclosure, and the 

is used to adjust the position of an attached work piece. For of me appUaition of which will te indicated „, me 

example, in U.S. Pat No. 2,800.055 to May. a hand control clamls vr 
unit is equipped with a telescopic control lever whose 40 

motions produce either a discharge or injection of pressur- SUMMARY OF THE INVENTION 

ized fluid within the bellows assembly. The resulting bel- „ , 

lows movement displaces an array of blocks that subse- ^ forc g° ln g and other objects will be achieved by an 

quently exert a force against a holder mechanism carrying a integrated apparatus for generating a motion stimulus, 

surgical instrument. U.S. Pat No. 4,946,329 to Krueger 45 wncrcul apparatus compnses: 

similarly discloses a micromanipulator for making precise, bellows means, responsive to a pressure condition at an 

reproducible adjustments to the position of a mechanical input port thereof, for generating a motion stimulus; 

element. Specifically, an hydraulically-operated bellows valve means, integrally coupled to the bellows means, for 

member is placed in operative engagement with a lever arm operatively regulating the application of pressure to the 

secured to a platform. Motion of the bellows member 50 input port of the bellows means; and 

produces microadjustments to the platform, thereby maneu- integral controller means for controlling the operation of 

vering a microtool supported by the platform. the valve means. 

In yet another hydraulic system based upon bellows, U.S. The apparatus further comprises a pressure generation 

Pat No. 4,056,095 to Rey et al. discloses a control device means for generating the pressure. The pressure generation 

implantable in a sub-cutaneous region and actuated by 55 means includes a source means for generating a flow of 

pressure applied to tfie overlying skin. The control device pressurized fluid, and a vacuum means for generating a 

includes a set of coaxially-disposed bellows adapted at vacuum pressure. 

respective ends for hydrauhcaUy communicating with a fluid The valve means includes a first selectively operable 

chamber and with an inlet-outlet port serving as a nozzle for micromachined valve adapted to admit the flow of pressur- 

a flexible duct (e.g., an artificial sphincter muscle). As 60 ized fluid from the source means into the bellows means; and 

pressure is applied to the skin, fluid from the chamber is a second selectively operable micromachined valve coupled 

forced into the bellows arrangement to create a reciprocating to the vacuum means and adapted to withdraw pressure from 

motion that communicates pressure changes through the the bellows means. 

inlet-outlet, causing the flexible duct to alternately open or The controller means includes a microcomputer, 

close. Hence, the bellows arrangement is useful in actuating 65 The apparatus further comprises detection means, in 

an artificial duct which itself defines the passageway into an motion-detecting relationship with the bellows means, for 

intra-corporal orifice (e.g., a bladder). detecting a position of the bellows means; and feedback 
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means, responsive to the detected position of the bellows motions). More particularly, the apparatus includes a micro- 
means and a position command signal from the microcom- actuator assembly utilizing a bellows device to convert a 
puter mat is representative of a selected position of the fluid underpressure (e.g., pneumatic or hydraulic, although 
bellows means, for adjusting the operation of the valve a non-compressible hydraulic fluid is preferred), provided 
means 5 from a pressurized fluid source, into a force component An 
According to another aspect of the present invention, in a integrated valve mechanism is used to regulate the pressure 
robotic system including a configuration of robotic fingers. ***** introduced into or withdrawn from the bellows device, 
an integrated actuator assembly is coupled to the robotic M ™ "fg*** contro1 ^ 18 to me 
fingers for displacing the robotic fingers, wherein the assem- operation of the apparatus. 

bly comprises- 10 111 accordance Wltn another aspect of the invention 

. „ ' ^ , described in greater detail hereinafter, each valve media- 

bellows means for generating a motion shmulus as pres- can bg * ectivel controlled b me comol unit so mat 

sunzed fluid flows through an input port thereof; ^ ^ and ^cMe^oiidiiiJ set of beUows can be 

valve means, in fluid communication with the input port used with a minimal one pressure fluid line, and one control 

of the bellows means, for controllably regulating the bus connected to all of the control units, 

fluid flow through the input port of the bellows means; Referring to FIG. 1, microactuator assembly 8 in accor- 

ana dance with the present invention includes a bellows device 

controller means, coupled to the valve means, for con- io and controller 12. The controller 12 preferably includes 

trolling the operation of the valve means. a microprocessor controlled circuit 14 in the form of an 

The valve means includes a configuration of program- 2Q integrated circuit for controlling the two micromachined 

mable micromachined valves. The controller means includes valves, indicated generally at 16 and 18. The valves respec- 

a microprocessor. lively regulate the flow of fluid between bellows 10 and the 

pressure ports 26 and 28 which are respectively adapted to 

BRIEF DESCRIPTION OF THE DRAWINGS £ rovide p^ ssurized fluid to ^ rcceive discharged fluid 

For a fuller understanding of the nature and objects of the 25 from bellows 10 through the corresponding valves 16 and 

present invention, reference should be had to the following 18- Each valve is normally closed. Circuit 14 is provided 

detailed description taken in connection with the accompa- w i* unique programmable addresses for the corresponding 

nying drawings wherein- valves 16 and 18 so that when a signal representative of one 

FIG. 1 is a ' schematic illustration of a microactuator a<kk f sscs is , to ^ input of the circuit 

kt „™„i,n™ „,!*, rt,„ ™- M „„t • „„ t - 3 0 14, the corresponding valve will open. The circuit 14 also 

assembly in accordance with the present invention, ^ ^ ^ ^ $o ^ ^ 

the length of extension of the bellows 10, as will be more 



FIG. 2Ais a cross-sectional axial view of a bellows device 



in accordance with one aspect of the present invention; evident heremarter . circuit 14 receives address and control 

FIGS. 2B and 2C schematically illustrate the compressed signals via electrical connector 20 that is coupled to other 

and extended phases, respectively, of the bellows device 35 circuits 14 of other microactuator assemblies using an 

represented in FIG. 2A; appropriate bus connection, as will be more evident from 

FIG. 3A is a cross-sectional axial view of a bellows device FIG. 5 described hereinafter. Bellows 10 is configured with 

n accordance with another aspect of the present invention; linking mechanisms 22 and 24 secured at respective ends 



FIGS. 3B and 3C schematically illustrate the compressed 



thereof to facilitate attachment to other devices, such as 



and extended phases, respectively, of the bellows device 40 articiilated elements of a robotic finger provided to the end 
represented by FIG. 3A; 



FIG. 4 is a block diagram of the preferred system a 



Bellows 10 performs the required actuator function which 



prising a plurality of microactuator assemblies connected involves the conversion of fluid pressure u 
together with a common control bus and hydraulic lines for P^nt. As used herein, "fluid" refers generally to a sub- 
delivering liquid to and from the bellows of each assembly; « rtantully mcoinpressible substance characterized by rela- 
....... A . ^ *u a 1 t»vely rapid diffusion. The fluid is preferably a liquid 

FIG. 5 is a block diagram depicting Afunctional com- compOTen " t CTeatin a hdnulic ^ ^oJg* in some 

ponents of the microactuator assembly of FIG. 1. in accor- £km where the fluid can be compressible, the fluid can 

dancewithapreferredembodimentofthepresentmvention; ^ a gaj a Ms 

50 device offers numerous advantages, particularly as a com- 

FIG. 6 shows a pictorial view of an endoscope designed ponellt ^ medical applications. For example, as discussed 

in accordance with the present invention and shown in use. beloWf ^ automation of endoscopic or laparoscopic surgery 

The same or similar elements throughout the drawings are requires an actuator device capable of preserving the integ- 

identified with the same reference numeral. rity of the operating room, which makes the bellows an 

_ 55 appropriate device for implementation because it is inher- 

DETAILED DESCRIPTION OF THE DRAWINGS ently leak p^f, posS e Sses low friction and hysteresis, and 

In its most general form, the present invention is directed does not require any sealing material, 

to an apparatus for precisely delivering motive power at In general, bellows 10 defines a sealed enclosure having 

micro-scale dimensions. The apparatus includes a power accordion-tike walls that permit the bellows to be axially 

source capable of controllably transmitting power and fur- 60 expanded and contracted, allowing the volume within the 

ther includes an actuator element for translating power from enclosure to be varied in response to fluid pressure changes 

the power source into the required motion stimulus. In within the sealed enclosure. The bellows is configured with 

accordance with one aspect of the present invention, the an inner chamber disposed along its longitudinal dimension, 

power is transmitted through a fluid and the actuator element and is operationally characterized by a reciprocating motion 

is a bellows device which expands and contracts in response 65 as the fluid pressure changes within the chamber. The inner 

to fluid provided to and withdrawn from the bellows device chamber is configured as a cylindrically-shaped chamber 

so as to simulate muscle activity (both flexor and extensor that is adapted to receive a flow of pressurized fluid during 
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an expansion mode, and to discharge the pressurized fluid port 28 to create a bidirectional fluid flow between bellows 

during a contraction mode. Depending upon the placement 10 or 1 OA and a hydraulic source facility (discussed below) 

of the chamber relative to the outer circumference of the coupled to ports 26 and 28. In particular, when the device is 

bellows, the direction of thrust will vary accordingly. FIGS. programmed for positive linear thrust (i.e., during the expan- 

2 and 3 are schematic diagrams of individual bellows 5 sion mode of bellows 10 or 10A), the valves are adapted to 

devices used to develop a linear and pivoting motion. receive hydraulic fluid from the hydraulic source facility 

respectively. through input port 26, and then direct mis fluid into the 

Referring to FIG. 2A, a cross-sectional view is shown bellows chamber. Alternatively, during the contraction mode 

along the axial dimension of a bellows device which pro- of bellows, the valves are operable to direct hydraulic fluid 

duces a linear thrust during its reciprocating expansion and 10 being discharged from the bellows into the hydraulic source 

contraction motion. To achieve such thrust, the bellows is facility through drain port 28. 

configured with an inner chamber 30 disposed concentri- As mentioned above and as illustrated in FIG. 4. the input 
cally in relation to the outer circumference of the bellows. port 26 is coupled to a hydraulic source facility of higher 
Specifically, the center point 32 of the chamber 30 is pressure than ambient pressure, indicated by that pro- 
coincident with the longitudinal axis 34 of the bellows. 15 vides hydraulic fluid to input port 26, while the drain port 28 
When withdrawing fluid from the chamber 30, the bellows is coupled to a facility of lower pressure than ambient 
will exhibit the contracted form shown in FIG. 2B. As pressure, indicated by P 2 , so that it draws hydraulic fluid 
pressurized fluid is introduced into the bellows chamber 30, from drain port 28. It is noted that the facilities Pi and P 2 can 
the bellows becomes extended as shown in FIG. 2C, exert- be pumps connected to the same source of hydraulic fluid 
ing a linearly-directed thrust in the direction of the arrow 36 20 indicated at S in FIG. 4. The facilities Pj and P 2 can be 
along die axis 34. The linear extension is specifically attrib- connected to the respective input and drain ports 26 and 28 
utable to the concentric positioning of the chamber with of each microactuator assembly 8 through respective feed 
respect to the bellows circumference and additional guiding lines and L 2 , each fitted with an array of taps hydrauli- 
means (not shown). When fluid is withdrawn from the cally coupled to the respective port of a corresponding 
chamber, the bellows will contract due to the spring nature ^ microactuator assembly 8. This parallel architecture allows 
of the bellows or an auxiliary spring (not shown), producing hydraulic fluid to be simultaneously and independently 
a linear force in the opposite direction of arrow 36. supplied to all, a subset, or a single one of the bellows 

Referring to FIG. 3A, a cross-sectional view is shown devices. The hydraulic fluid in line L 4 must be maintained at 
along the axial dimension of a bellows 10A which produces a sufficient pressure as provided by facility Pj such that the 
a rotational or pivoting thrust during its reciprocating M pressurized hydraulic fluid is constantly presented to all of 
motion. The bellows is configured with an inner chamber the input ports 26. The line L 2 is likewise maintained at a 
30A whose center point 32A is displaced away from the pressure sufficiently below ambient pressure so that any of 
longitudinal axis 34 of the bellows and towards the outer the bellows of the assemblies 8 can be quickly drained of at 
circumference. The inner chamber is therefore offset from least a part of any hydraulic fluid within the bellows through 
the concentric placement depicted by the bellows of FIGS. 35 the corresponding drain ports 28. Finally, a separate proces- 
2A-C, which illustrates a linear reciprocating motion. When sor PR, for example a computer system, is connected to each 
contracted, the bellows will take a form resembling that of the assemblies through a common bus CB. Each assembly 
depicted in FIG. 2C. However, by offsetting the inner is provided with a unique address. The processor PR pro- 
chamber in the manner described, die bellows 10A will vides both an address and control signal to each assembly 
follow the curved or rotational motion depicted in FIG. 3C 40 over the bus so that each assembly is separately controlled, 
when pressurized fluid is introduced into the bellows cham- Each control signal provides the appropriate information of 
ber. The consequent thrust generated by this bellows during how much the bellows of a particular assembly should be 
its extension mode provides both a power and bearing extended or contracted from its current position. This par- 
function, allel architecture allows all of the bellows of the assemblies 

Although the bellows device disclosed herein is repre- 45 8 to be simultaneously and independently controlled. This 
sented as a diaphragm element, this representation is shown parallel architecture among the actuator assemblies 8 mini- 
for illustrative purposes only and should not serve as a mizes construction complexity and cost, and is amenable to 
limitation of the present invention. Rather, it should be the addition of further actuator assemblies through then- 
apparent to those skilled in the an that other devices may be attachment to any available drain and supply taps along the 
used, such as a piston-like cylinder, without departing from 50 appropriate feed lines and connection to the control bus CB. 
the basic operation of the microactuator assembly. In accordance with one alternative aspect of the present 

The transmission of fluid into and away from bellows 10 invention, each actuator assembly 8 can be designed to have 

or 10A is regulated by a valve mechanism. In a preferred a local intelligence capability that permits it to analyze 

implementation, this valve mechanism is configured with motion requests from other actuator assemblies and to 

micromachined valves capable of supporting microflow 55 generate its own commands. In this instance the processor 

transmissions. These valves are adapted to be in fluid PR would be partially used, or not used to perform the 

communication with the inner chamber of the bellows, control function for the entire array of actuator assemblies, 

depending upon the selected fluid medium. The NC-1500 As described below in connection with FIG. 5, this local 

Fluistor™ Microvalve from Redwood Microsystems is one intelligence is embodied in circuit 14 and comprises a very 

example of a suitable valve mechanism. This normally 60 large-scale integrated (VLSI) circuit chip including a 

closed gas valve operates upon the principle that heating a receiver demultiplexer (DMUX) 40 for receiving commands 

gas will cause the gas to expand; accordingly, if the gas addressed to the actuator assembly. Processor 14 further 

volume is held constant, the gas pressure will increase as includes microprocessor 42 for analyzing and responding to 

heat is applied. The pressurized gas can then be used to the commands, preferably in conjunction with a memory 

move a diaphragm, allowing it to function as a valve gate for 65 unit that furnishes a matrix of appropriate responses. An 

controlling the flow of fluid. The valves are further adapted analog servo control circuit 44 is also provided for control- 

for hydraulic communication with input port 26 and drain ling the valves, hence regulating die transmission of hydrau- 
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lie fluid into the bellows. A position sensor 46 operates in a 
feedback loop with servo system 44 to provide position 
information to microprocessor 42. 

Referring to FIG. 5, a block diagram is shown of the 
electronic control apparatus embodied in circuit 14 of each 5 
actuator assembly. The receiver DMUX 40 receives address 
and data signals (representative of power or force, or a 
position of the bellows) from the common bus CB which are 
applied to the circuit 14 through connector 20 (see FIG. 1). 
Comparing the address signal and the address of the assem- 1Q 
bly 8 (which can be stored in the memory of the micropro- 
cessor 42), if a match is made the data signal is decoded by 
DMUX 40 and forwarded to the microprocessor 42. 

The microprocessor 42 analyzes the data and determines 
an appropriate course of action. For example, when the data 15 
represents a command to operate bellows 10 in a particular 
manner (e.g., in a contracted or expanded state), it is 
necessary to determine whether such an operation falls 
within the range of valid and permissible actions of the 
bellows. This determination may be facilitated by a memory ^ 
unit provided with microprocessor 42, which includes a 
table of appropriate responses each indexed to a respective 
command. By accessing the memory upon receiving a 
command, the microprocessor will formulate a reply in 
accordance with the response retrieved from memory. This 25 
reply may take the form of a denial of the requested 
operation, or acceptance of the request followed by its 



In the event that the bellows is to be activated, either in 
response to a request from another actuator assembly or in 30 
response to a self -directed command provided by the actua- 
tor assembly itself, or a signal provided by the processor PR, 
the current position of the bellows is determined, and 
compared to the desired position requested by the data 
signal. Based on mis comparison, an appropriate position 35 
command is generated to initiate activation of the bellows. 
The digital position command is converted by a digital-to- 
analog (D/A) converter 48 into an analog signal represen- 
tation. This conversion is necessary in the embodiment 
described because (he servo feedback loop and the valves 40 
are responsive to analog signals. 

The analog position command is applied to an analog 
servo control circuit 44 that operates a closed-loop feedback 
function to ensure proper activation of bellows 10. The 
position command is applied to the positive reference port of 45 
a differential summer 50 where it is combined with the 
feedback signal appearing at the negative reference port. The 
differential summer 50 provides an error signal e that is 
amplified by amplifier 52 and then forwarded to the valves 
as a control signal representative of the degree of flow 50 
control that the valves are to exercise over the pressurized 
fluid. Hence, the control signal reflects the amount of 
hydraulic fluid to be admitted into or withdrawn from 
bellows 10 so that the bellows moves to the desired position. 
Obviously, if the bellows is already in the desired position 55 
the control signal will indicate that no change is necessary. 

A position sensor 46 continuously monitors and detects 
the position of a reference point on bellows 10 and provides 
a position indicator representative of this detected position. 
The position indicator is scaled by a gain constant of value 60 
p using a feedback scaler 54. The scaled signal is applied to 
the negative reference port of differential summer 50 as the 
feedback signal. As shown, a feedback path is formed by 
position sensor 46 and feedback scaler 54. The analog servo 
control circuit 44 continues to operate until the error signal 65 
is optimized, indicating that bellows 10 is now in its desired 
position. 



As described above, when each actuator assembly is 
equipped with its own microprocessor, a number of opera- 
tional advantages can be provided. By distributing the 
computer power of the entire system into individual micro- 
processors each independently operable and self- 
administrating, multiple tasks may be run in parallel. This 
concurrent processing improves the adaptive response of the 
system and reduces 8 the computation period needed to 
implement a specified operation since each actuator is only 
responsible for monitoring its own environment Conven- 
tional systems are characterized by completely relying on 
remote processing, in which a central computer performs all 
of the processing for all actuator assemblies. Consequently, 
the signal paths to the actuator assemblies can be quite 
lengthy, limiting the communications to low bandwidth 
signals. As a result, conventional actuators exhibit very slow 
operating speed, an unacceptable feature especially where 
fast precise motions arc needed. By contrast, the local 
processing within each actuator assembly of the present 
invention eliminates any concern over unduly long commu- 
nication paths, allowing the transmission of high bandwidth 
signals to create a faster, more responsive system. The 
availability of high bandwidth feedback to servo system 44 
results in a faster convergence of the bellows movement to 
its desired position. 

The local processing also permits each actuator assembly 
to receive commands from a number of different locations. 
This allows construction of a redundant system in which 
each actuator assembly can function as a system supervisor 
to monitor the overall system operation and even to assume 
complete control in the event that a system failure disables 
the processing capability of all other actuator assemblies. 

In accordance with another aspect of the present 
invention, circuit 14 serves as a common platform to facili- 
tate the monolithic integration of the microactuated valves 
and the electrical control apparatus. This integration may be 
established using a single silicon wafer as the platform. 
Additionally, the entire actuator assembly is preferably 
configured as an integrated device by packaging circuit 14, 
connector 20, and the hydraulic fluid ports 26 and 28 onto 
a single embedded platform represented by controller 12, 
which is then directly integrated with bellows 10. 

As noted above, current robotics technology includes 
finger elements that structurally emulate the phalangeal 
articulations comprising the digital extremities of the human 
hand. However, their operation is severely limited by the 
absence of a suitable power system capable of duplicating 
the muscle activity that controls movement of the human 
fingers. The actuator assembly according to the present 
invention represents a significant technological advance in 
delivering precise, high-intensity power at micro-scale 
dimensions, and therefore may serve as an integral feature of 
robotics systems, as discussed below. 

Several elements of the actuator assembly disclosed 
herein constitute analogues of certain anatomical features 
within the human body that are responsible for muscle 
activity. In particular, the pressurized hydraulic fluid applied 
to bellows 10 corresponds to an arterial blood flow that 
provides oxygenated blood to the muscle tissue. Therefore, 
the fluid being discharged from bellows 10 corresponds to 
the de-oxygenated venous blood flow leaving the muscle 
tissue. Additionally, the microcomputer within circuit 14 
provides the electrical signals sufficient to activate and 
control the bellows motion, functioning similarly to the 
nervous system that supplies the impulse energy needed to 
excite the cells of the muscle tissue. Accordingly, the inte- 
grated actuator assembly of the present invention exhibits 
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operating characteristics that make it suitable for deploy- the robotic hand need not be constrained by a 

ment as a micro-muscle simulator, hence serving as an whether Ihe robotic hand will be issued a series of geometri- 

enabling technology for designing miniature modular cally illegal motion commands related to inter-finger 

muscles useful in robotic applications. motion. Even if the robotic hand possesses degrees of 

In accordance with a preferred embodiment of the present 5 freedom in its fingers and joints that do not have counterpart 

invention, the actuator assembly disclosed herein is adapted human motions, the use of the surgeon's finger movements 

for use as the elemental building block in manufacturing as the source of all motion commands to the actuator 

micro-muscle simulators. Specifically, the actuator assembly assemblies means that the glove controller cannot issue a set 

functions as a suitable power control system for reproducing of commands which violate the finger geometry constraints, 

the muscle activity needed to flex the robotic finger joints. 1Q Stated otherwise, the anatomical limitations governing the 

This adaptation is illustrated in FIG. 6, wherein a surgical range of movement within the human hand are the same 

robot robotically performs laparoscopic examinations on a limitations experienced by the robotic hand. If a sequence of 

subject patient indicated at 60. The robot includes a switches were used to control each of the finger joints, for 

miniature, three-fingered hand 62 whose finger joints are example, the process of determining finger interference 

powered by a plurality of microactuator assemblies 8, each would te a ma j or calculational task since activation of the 

of which functions as a micro-muscle simulator. A control 15 switches does not reflect actual human motions, 

glove 64 is worn by the surgeon 68 to control the movement W* 131 nas been shown and described herein is a novel 

of the robotic fingers. A visualization system (not shown) is apparatus capable of delivering force components at micro- 

preferably used by the surgeon to monitor the surgical field * cale A™ 6 ™ 0 ™- The apparatus is configured as an actuator 

inside the patient. device that converts a pressure signal (i.e., a pneumatic or 

„ . ' . . , . _ , , 20 hydraulic fluid flow) into a power signal sufficient to dis- 

Based upon an analysis of the maneuvers undertaken by ( aceobjects atthis dimensional level A beUows is provided 

a surgeon to perform endoscopic procedures, a three- to ^ actuator funcdon whjle a „ £ ment of 

fingered robotic hand 1S believed to be adequate to substan- programmable micromachined valves is used to regulate the 

ually simulate the functions of the human hand. A repeater f] ow 0 f pressurized fluid through the bellows. A micropro- 

device (not shown) is used as an interface between the 25 cessor controls the operation of the apparatus. In a preferred 

surgeon and the robotic hand, functioning as a control configuration, the elements of the apparatus are assembled 

apparatus that is responsive to input data provided by a onto an integrated platform. The operating features of the 

surgeon for generating motion commands that activate the apparatus make it well-suited for deployment in a robotics 

robotic hand. The repeater device simply transmits (i.e., application, functioning as a micro-muscle simulator to 

repeats) the motion components that are generated by the 30 provide adequate power for simulating the muscle activity 

surgeon, without any intermediate coordinate transformation required by the joints of robotic fingers, 

or motion analysis. In a preferred implementation, the Since certain changes may be made in the above appara- 

repeater device is configured as an exoskeletal or glove tus and method without departing from the scope of the 

controller 66 that is adapted to receive the hand of a surgeon, invention herein described, it is intended that all matter 

who then manipulates the fingers of the glove to effect contained in the above description or shown in the accom- 

endoscopic positioning. panying drawings shall be interpreted in an illustrative and 

Position detectors (not shown) are disposed on the glove nc lj? * {^^8 sense- 
to measure the orientation of each joint of the hand. When , aiscaime is. 

it becomes necessary to maneuver the endoscope, the sur- L ^tegrated apparatus for generating a motion 

geon moves the fingers of the glove controller in the desired 40 stun " tas ' a PP aratus comprising: 

fashion. This motion is detected by the position detectors as a base; 

orientation values, which are encoded by a command signal bellows means, at least partially integrally coupled to said 

generator and supplied to the array of actuator assemblies. base and responsive to a pressure condition at an input 

These control signals are decoded and transferred to the P ort of said bellows means, for generating a motion 

appropriate actuator assemblies to simulate a muscle activity 45 stimulus; 

that moves Ihe robotic fingers. The command signals, in valve means, at least partially formed within said base and 
particular, control the motion of a corresponding joint in the integrally coupled to said bellows means, for opera- 
robotic hand located within the patient's body. tively regulating the application of pressure to the input 

The robotic hand is essentially a miniaturized, scaled- P 01 * of said bellows means; and 

down version of the glove controller, and is mechanically 50 a controller means, at least partially formed within said 

coupled to the endoscopic instrument such that movement of base, for controlling the operation of said valve means, 

the robotic fingers is directly communicated to the instru- 2. The apparatus as recited in claim 1, further comprising 

ment as functionally equivalent displacement vectors. This pressure generation means for generating said pressure, 

motion within the robotic fingers is created by an array of 3- The apparatus as recited in claim 2, wherein said 

micro-muscle simulators (i.e., actuator assemblies) each 55 pressure generation means comprises: 

responsible for the motion of a particular joint The actuator source means for generating a flow of pressurized fluid; 

assemblies are coupled via their linkage mechanisms 22 and and 

24 (see FIG. 1) to respective articulations of a robotic finger. vacuum means for generating a vacuum pressure. 

Upon receiving a motion command (which is carried on the 4. The apparatus as recited in claim 3. wherein said source 

lines in FIG. 5), the actuator assembly will respond and 60 means generates a pneumatic fluid flow. 

activate the bellows, producing a force component that is 5. The apparatus as recited in claim 3, wherein said source 

communicated to the robotic finger joints. For example, if a means generates a hydraulic fluid flow. 

bending motion is requested of the forefinger, the appropri- 6. The apparatus as recited in claim 3. wherein said valve 

ate bellows devices will be operated in their contraction means comprises: 

modes. 65 a first selectively operable microniachined valve adapted 

By using such a glove-type controller to drive a geometri- to admit the flow of pressurized fluid from said source 

cally identical but miniaturized robotic hand, the design of means into said bellows means; and 
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a second selectively operable micromachined valve 
coupled to said vacuum means and adapted to withdraw 
pressure from said bellows means. 

7. The apparatus as recited in claim 3 wherein said valve 
means comprises a micromachined valve adapted to be 
selectively coupled to said source means for admitting the 
flow of pressurized fluid from said source means into said 
bellows means, or coupled to said vacuum means for with- 
drawing pressurized fluid from said bellows means. 

8. The apparatus as recited in claim 3, further comprising: 
a fluid supply port for coupling said source means to said 

valve means; and 
a fluid drain port for coupling said vacuum means to said 
valve means. 

9. The apparatus as recited in claim 1, further comprising 
connector means for providing data signals and power 
signals to said controller means, wherein said data signals 
are representative of a desired movement of said bellows 
means. 

10. The apparatus as recited in claim 1, wherein said 
controller means comprises a microcomputer. 

11. The apparatus as recited in claim 10, further compris- 



18. The robotic system as recited in claim 15, wherein 
said bellows means is configured to generate a substantially 
curvilinear motion stimulus to move said robotic movable 



detection means, in motion-detecting relationship with 
said bellows means, for detecting a position of said 
bellows means; and 

feedback means, responsive to the detected position of 
said bellows means and a position command signal 
from said microcomputer that is representative of a 
selected position of said bellows means, for adjusting 
the operation of said valve means. 

12. The apparatus as recited in claim 1, wherein said 
bellows means is configured to generate a substantially 
linear thrust 

13. The apparatus as recited in claim 1, wherein said 
bellows means is configured to generate a substantially 35 
non-linear thrust 

14. The apparatus as recited in claim 13, wherein said 
substantially non-linear thrust includes a rotational motion 
component. 

15. A robotic system comprising: 40 
at least one robotic movable member; and 
an integrated actuator assembly coupled to said robotic 

movable member for moving said robotic movable 
member, said integrated actuator assembly comprising: 
a base, 45 
bellows means for generating a motion stimulus as 
pressurized fluid flows through an input port thereof, 
valve means, at least partially formed within said base 
in fluid communication with the input port of said 
bellows means, for controllably regulating the fluid so 
flow through the input port of said bellows means, 
and 

controller means, at least partially formed within said 
base and coupled to said valve means, for controlling 
the operation of said valve means. 55 

16. The robotic system as recited in claim 15, wherein 
said bellows means is operable in an expansion mode to 
create Ihrust in a first direction to move said robotic movable 
member as pressurized fluid is admitted into said bellows 
means, and operable in a compression mode to create thrust 60 
in a second direction opposite to said first direction to move 
said robotic movable member as pressurized fluid is with- 
drawn from said bellows means. 

17. The robotic system as recited in claim 15, wherein 
said bellows means is configured to generate a substantially 65 
linear motion stimulus to move said robotic movable mem- 
ber. 



5 19. The robotic system as recited in claim 15, further 
comprising: 

fluid supply means, coupled to said valve means, for 
supplying a flow of pressurized fluid to said valve 
means; and 

10 fluid reservoir means, coupled to said valve means and 
maintained at a pressure sufficient to withdraw fluid 
from said bellows means and then through said valve 
means, for receiving fluid withdrawn from said bellows 

2*. The robotic system as recited in claim 15, wherein 
15 said valve means comprises a configuration of program- 
mable micromachined valves. 

21. The robotic system as recited in claim 15, wherein 
said controller means comprises a microprocessor. 

22. The robotic system as recited in claim 21, wherein the 
integrated actuator assembly further comprises: 

connector means adapted to receive data signals indicat- 
ing a requested operating state of said bellows means, 
and to receive power signals; and 
25 receiver means, coupled to said connector means, for 
distributing said power signals as required by electrical 
requirements of said actuator assembly, and forwarding 
said data signals to said microprocessor. 

23. The robotic system as recited in claim 22. wherein 
30 said microprocessor is responsive to said data signals for 

generating a command signal that effects the appropriate 
operation of said valve means consistent with the requested 
operating state of said bellows means. 

24. The robotic system as recited in claim 23, wherein the 
integrated actuator assembly further comprises memory 
means, coupled to said microprocessor and including a 
plurality of position commands each indexed to an operating 
state of said bellows means, for providing as said command 
signal the position command corresponding to said 
requested operating state. 

25. The robotic system as recited in claim 21, further 



detection means, in motion-detecting relationship with 
said bellows means, for detecting a position of said 
bellows means; and 

feedback means, responsive to the detected position of 
said bellows means and a position command signal 
from said microprocessor that is representative of a 
selected motion of said bellows means, for adjusting 
the operation of said valve means until the position of 
said bellows means converges to said selected motion. 

26. A robotic system comprising: 

a plurality of miaomanipulative actuator assemblies, 
each comprising: 

a bellow means, responsive to a pressure conditions at 
an input port and drain port thereof, for generating a 
motion stimulus; 

a valve means, coupled to said bellows means, for 
operatively regulating the application of a pressure to 
at least one of the input and drain ports of said 
bellows means; 

a controller means for controlling the operation of said 
valve means; 

a common feed line connecting the input ports of all of 

said bellows means; and 
a common feed line connecting the drain ports of all of 

said bellows means. 
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27. In an endoscopic system including a robotic system 
for maneuvering an implement, said robotic system com- 



18 

s for controlling the operation of 



a plurality of microm 
each comprising: 



bellows means, responsive to a pressure conditions at 
an input port and drain port thereof, for generating a 



valve means, coupled to said bellows means, for opera- 
tively regulating the application of a pressure to at 10 
least one of the input and drain ports of said bellows 

c controlling the operation of said 



controller means 

a common feed line connecting the input ports of all of 15 

said bellows means; and 
a common feed line connecting the drain ports of all of 

said bellows means. 

28. The apparatus as recited in claim 1, wherein the base 
comprises silicon. 20 

29. The robotic system as recited in claim 15, wherein the 
base comprises silicon. 

30. The robotic system as recited in claim 15, wherein the 
robotic movable member is a phalanx of a robotic finger. 

31. The robotic system as redted in claim 30, wherein the 25 assembly comprising: 



integral controller 1 
said valve means. 

34. An integrated apparatus for generating a motion 
stimulus, said apparatus comprising: 

bellows means, responsive to a pressure condition at an 

input port thereof, for generating a motion stimulus; 
pressure generation means for generating pressure at said 
input port, said pressure generation means comprising 
source means for generating a flow of pressurized fluid 
and vacuum means for generating a vacuum pressure; 
valve means, integrally coupled to said bellows means, 
for operatively regulating the application of said pres- 
sure at the input port of said bellows means, said valve 
means comprising a micromachined valve adapted to 
be selectively coupled to said source means for admit- 
ting the flow of pressurized fluid from said source 
means into said bellows means, or coupled to said 
vacuum means for withdrawing pressurized fluid from 
said bellows means; and 
integral controller means for controlling the operation of 
said valve means. 

35. In a robotic system including a configuration of 
robotic fingers, an integrated actuator assembly coupled to 
said robotic fingers for displacing said robotic fingers, said 



integrated actuator assembly is located within the robotic 
finger. 

32. A robotic finger comprising: 

at least one joint at which two pivotable finger members 
are pivotably connected; and 30 

an integrated actuator assembly within the robotic finger 
coupled to one of the pivotable finger members to pivot 
the pivotable finger members relative to each other, 
said integrated actuator assembly comprising: 35 
a base; 

bellows means, at least partially integrally coupled to 
said base andresponsive to a pressure condition at an 
input port of said bellows means, for generating a 
motion stimulus; ^ 

valve means, at least partially formed within said base 
and integrally coupled to said bellows means, for 
operatively regulating the application of pressure to 
the input port of said bellows means; and 

electronic controller means, at least partially formed 4J 
within said base, for controlling the operation of said 
valve means. 

33. An integrated apparatus for generating a motion 
stimulus, said apparatus comprising: 

bellows means, responsive to a pressure condition at an 50 
input port thereof, for generating a motion stimulus; 

pressure generation means for generating pressure at said 
input port, said pressure generation means comprising 
source means for generating a flow of pressurized fluid 
and vacuum means for generating a vacuum pressure; 55 

valve means, integrally coupled to said bellows means, 
for operatively regulating Hie application of said pres- 
sure at the input port of said bellows means, said valve 
means comprising: 

a first selectively operable micromachined valve 60 
adapted to admit the flow of pressurized fluid from 
said source means into said bellows means, and 

a second selectively operable micromachined valve 
coupled to said vacuum means and adapted to with- 
draw pressure from said bellows means; and 



bellows means for generating a motion stimulus as pres- 
surized fluid flows through an input port thereof; 
valve means, in fluid communication with the input port 
of said bellows means, for controllably regulating the 
fluid flow through the input port of said bellows means, 
said valve means comprising a configuration of pro- 
grammable micromachined valves; and 
controller means, coupled to said valve means, for con- 
trolling the operation of said valve means. 
36. In a robotic system including a configuration of 
robotic fingers, an integrated actuator assembly coupled to 
said robotic fingers for displacing said robotic fingers, said 
assembly comprising: 
bellows means for generating a motion stimulus as pres- 
surized fluid flows through an input port thereof; 
valve means, in fluid communication with the input port 
of said bellows means, for controllably regulating the 
fluid flow through the input port of said bellows means; 
controller means, coupled to said valve means, for con- 
trolling the operation of said valve means, said con- 
troller means comprising a microprocessor; 
connector means adapted to receive data signals indicat- 
ing a requested operating state of said bellows means 
and to receive power signals; 
receiver means, coupled to said connector means, for 
distributing said power signals as required by electrical 
requirements of said actuator assembly, and forwarding 
said data signals to said microprocessor, said micro- 
processor being responsive to said data signals for 
generating a command signal mat effects the appropri- 
ate operation of said valve means consistent with me 
requested operating state of said bellows means; and 
memory means, coupled to said microprocessor and 
including a plurality of position commands each 
indexed to an operating state of said bellows means, for 
providing as said command signal the position com- 
mand corresponding to said requested operating state. 
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ABSTRACT 



A flexible plumbing assembly is provided for use in a trailer 
with an extensible cabin having rigid plumbing that can be 
moved between a retracted position wherein the extensible 
cabin is substantially inside the trailer and an extended 
position wherein the extensible cabin is substantially outside 
the trailer. The flexible plumbing assembly comprises a 
flexible hose connecting the trailer rigid plumbing to the 
cabin rigid plumbing, a sliding guide for horizontally mov- 
ing the connection of the flexible hose to the cabin rigid 
plumbing at a constant elevation relative to the cabin floor 
as the cabin rigid plumbing moves with the cabin between 
the extended and retracted positions, and a hose guide for 

proper direction as the cabin moves between the extended 
and retracted positions. In the preferred embodiment, the 
sliding guide comprises a support bracket which hold the 
connection of the flexible hose to the cabin rigid plumbing 
and is slidably attached to a track that is generally parallel 
to both the floor and the front and rear walls of the cabin. 

12 Claims, 3 Drawing Sheets 
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FIG. 2 
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FLEXIBLE PLUMBING ASSEMBLY 



■n of applications) Ser. No, Ox 520, 
166, filed Aug. 25, 1995; now U.S. Pat. No. 5,658,031. 

FIELD OF THE INVENTION 
This invention generally relates to flexible plumbing 
assemblies and, more particularly, to flexible plumbing 
assemblies for use in travel trailers, fifth wheel trailers, 
motor homes, recreational vehicles and the like provided 
with extensible room portions for increasing the living space 
in the trailer. 

BACKGROUND OF THE INVENTION 
Many travel trailers have a central or main room contain- 
ing an extensible cabin portion which is laterally extendable 
in order to increase the interior space of the trailer when the 
trailer is parked at its final destination. The extensible cabin 
portion is typically slidably supported upon the floor of the 
main room for movement between a stored, retracted posi- 
tion and an extended position. 

Typically, the kitchen and bathroom areas had to be 
located in the central room which does not move, in order to 
accommodate the rigid plumbing necessary for waste dis- 
posal lines, water lines, and gas lines. Therefore, generally 
only the living room section could be extended out from the 
central room. Unfortunately, separating the kitchen/ 
bathroom from the extensible room prevenls Ihe usable area 
in the central cabin area from being maximized. 

Attempts to locate the kitchen and bathroom areas in the 
extensible cabin portion have been relatively unsuccessful. 
One solution to locating the kitchen and bathroom areas in 
the extensible cabin portion is to provide for connection to 
the utility lines by quick release connectors. The use of quick 
release connectors, however, necessitates manually connect- 
ing and disconnecting the utility lines each time the exten- 
sible cabin portion is moved into the extended position. This 
can lead to an increased likelihood of a poor connection 
causing leakage. Further, this leakage could lead to safety 



It is an object of the invention to provide a vehicle, such 
as a mobile home, house trailer, recreational vehicle, or the 
like having a laterally extensible cabin with kitchen and/or 
bathroom areas that does not require manual connection of 
plumbing. 

It is an object of the invention to provide a flexible 
plumbing assembly permitting the extensible cabin portion 
of a trailer, mobile home, recreational vehicle or the like to 
contain areas needing rigid plumbing such as kitchen and 
bathroom areas thereby increasing the usable interior space 
of the main room of the trailer. 

It is an object of the invention to provide a flexible 
plumbing assembly which allows the rigid plumbing in the 
extensible cabin portion to be used in both the extended and 
retracted positions. 

It is a related object to provide a flexible plumbing 
assembly that does not require manual disconnection of the 
rigid plumbing in the trailer from the rigid plumbing in the 
extensible cabin portion when the cabin is moved from the 
retracted to the extended positions. 

It is a related object to provide a flexible plumbing 
assembly which allows the rigid plumbing in the extensible 
cabin to be used when the trailer is moving. 



Another object of the present invention is to provide a 
flexible plumbing assembly that maintains a proper drain 
slope as the extensible cabin moves between the extended 
and retracted positions. 
5 These and other features and advantages of the invention 
will be more readily apparent upon reading the following 
description of a preferred exemplified embodiment of the 
invention and upon reference to the accompanying drawings 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a fifth wheel trailer with 

an extensible cabin in the extended position; 
is FIG. 2 is a perspective cut away view showing the flexible 

plumbing assembly disposed within the panel wall in the 

central room of the trailer and the extensible cabin (in 

broken lines) in the retracted position; 

FIG. 3 is perspective cut away view showing the flexible 
20 plumbing assembly disposed within the panel wall in the 

central room of the trailer and the extensible cabin (in 

broken lines) in the extended position. 

While the invention will be described and disclosed in 

connection with certain preferred embodiments and 
25 procedures, it is not intended to limit the invention to those 

specific embodiments. Rather it is intended to cover all such 

alternative embodiments and modifications as fall within the 

spirit and scope of the in\ 



35 slideout mechanism (not shown), and a flexible plumbing 
assembly 50. Although the illustrated trailer is of the "fifth 
wheel" type which is adapted to be towed by a vehicle (not 
shown) disposed at the front end, it will be appreciated that 
the invention is applicable to any type of expandable vehicle 

The trailer 10 generally has a ceiling 14, a front wall 16, 
a rear wall 18, two opposing side walls 20 (only the left wall 
is shown), and a floor 22 which generally define an interior 
living space or central room 24. In the illustrated 

45 embodiment, the left side wall 20 has an opening 28 for 
receiving the extensible cabin 12. The extensible cabin 12 
has a cabin ceiling 30, a front wall 32, a rear wall 34, side 
wall 36, and a floor 38. 

The extensible cabin 12 is movable between an extended 

sn position generally shown in I 1(1. 1 and in broken lines in 
FIG. 3 and a retracted position generally shown in broken 
lines in I K i 2. In the extended pi 'shion. the extensible cabin 
12 is extended outwardly from the interior trailer space 24 
which increases the overall space available inside the trailer 

55 10. In the retracted position, the cabin 12 is positioned 
inwardly into the interior space 24 of the trailer 10 which 
decreases the exterior dimensions of the trailer 10 for towing 
and transport over the highways. The trailer 10 has a slideout 
mechanism (not shown) for positioning the cabin 12 

6 o between the retracted and extended positions. U.S. patent 
application Ser. No. 08/311,945 dated Sept. 26, 1994, which 
is incorporated by reference, describes several different 
slideout mechanisms. 

The trailer 10 has a flexible plumbing assembly 50 for 

65 maintaining the connection between rigid plumbing in the 
interior space 24 of the trailer and rigid plumbing in the 
extensible cabin 12 as the extensible cabin moves between 
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the extended and retracted positrons, in accordance with tire 
present invention. The trailer plumbing system may include 
water or propane supply tanks or storage tanks for waste 
water and other waste material disposed in the interior space 
24 of the trailer. In addition, the plumbing system may 
include hot and cold water supply lines and drain lines for 
sinks and a shower, propane supply lines for a gas stove, or 
drain lines for waste material from a toilet all located in the 
extensible cabin 12. 

As best shown in FIG. 2, the trailer 10 has a plumbing 
system with rigid plumbing located in both the interior space 
24 of the trailer 10 and in the extensible cabin 12 (in broken 
lines). The interior plumbing 52 is disposed within a panel 
wall 54 located in the interior space 24 of the trailer 10. The 
extensible cabin plumbing 56 is contained within a cabinet 
58 located along the side wall 36 of the extensible cabin 12. 
The flexible plumbing assembly 50 connects the interior 
plumbing 52 to the extensible cabin plumbing 56 enabling 
material such as water, waste, or gas to be transported 
several feet horizontally between the interior space and the 
extensible cabin when the extensible cabin is in the extended 
position. Although the illustrated extensible cabin plumbing 
means is a sink with a double wash basin and a gas line for 
a stove (not show n) along lilt side wall 36 of the extensible 
cabin 12, it will be appreciated that the invention is appli- 
cable to any type of rigid plumbing that is located within the 
extensible cabin 12. 

'lite flexible plumbing assembly 50 may comprise a 
flexible hose, means for horizontally sliding the connection 
of the flexible hose to the cabin plumbing at the same 
elevation relative to the floor of the extensible cabin as the 
extensible cabin moves between the extended and retracted 
positions, and means for guiding the flexible hose so that the 
flexible hose maintains a slope sufficient to allow for waste 
to drain in the proper direction as the extensible cabin moves 
between the extended and retracted positions. 

'lite flexible hose 60 has a fixed end 60/' and a movable 
end 60m as shown in FIG. 2. In the illustrated embodiment, 
the fixed end 60/ of the flexible hose 60 is attached to the 
rigid interior plumbing 52. The movable end 60/it of the 
flexible hose 60 is attached to the extensible cabin rigid 
plumbing 56. The flexible host 60 is comprised of a flexible 
material that can bend to accommodate the movement of the 
extensible cabin 12 between the retracted and extended 
positions. The flexible hose may be made from any flexible 
material which will be known to those skilled in the art 
including, but not limited to, PVC. Further, those skilled in 
the art will appreciate that the diameter of the flexible hose 
is dependent upon the size of the trailer and the type of 
interior plumbing and extensible cabin plumbing the flexible 
hose is being used to connect. The flexible hose can have a 
diameter that ranges anywhere from l A inch to 6 inches. In 
addition, the flexible hose 60 must be of length sufficient to 
reach the extensible cabin rigid plumbing 56 when the 
extensible cabin 12 is in the extended position. It will be 
appreciated that the flexible hose 60 can be used to connect 
rigid propane, hot and cold water supply, drainage, and 
sewage plumbing in the interior space 24 to like plumbing 
in the extensible cabin 12. 

The sliding means comprises a track 62 and a support 
bracket 64, as depicted in FIG. 2. As illustrated the track 62 
and the support bracket 64 are disposed in the hollow 
interior of the panel wall 54 that is positioned in the interior 
space 24 so that it is generally parallel to the extensible cabin 
12 front wall 32 and rear wall 34. Further, the track 62 is 
disposed so that it runs generally parallel to both extensible 
cabin floor 38 and the front and rear walls 32 and 34 of the 
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extensible cabin 12. For ease of reference, the track 62 has 
an interior end referenced as 62; and an outboard or wall end 
referenced as 62w>, as shown in FIGS. 2 and 3. The track 62 
is adapted to receive the support bracket 64. 

The support bracket 64 is adapted to receive and support 
the connection 70 between the flexible hose movable end 
60»i and the extensible cabin rigid plumbing 56. In order to 
accommodate the horizontal movement of the extensible 
cabin rigid plumbing 56 relative to the interior space rigid 
3 plumbing 52, the support bracket 64 is slidably connected to 
the underside of the track 62. The support bracket 64 is 
disposed at the track interior end 62/ when the extensible 
cabin 12 is in the retracted position, as shown in FIG. 2. As 
the extensible cabin 12 is moved towards the extended 
position, the support bracket 64 travels horizontally along 
' the track 62 towards the outboard or wall end 62tv of t he- 
track in unison with the extensible cabin 12. In addition, the 
support bracket 64 is maintained at a constant level above 
the extensible cabin floor 38 in order to accommodate the 
fixed elevation of the extensible cabin rigid plumbing 56 

20 relative to the extensible cabin floor 38. Thus, when the 
extensible cabin 12 is in the fully extended position, the 
support bracket 64 is at the outboard or wall end 62w of the 
track and the flexible hose 60 has bent to accommodate the 
movement from the retracted to the extended positions, as 

, 5 shown in FIG. 3. In this manner the connection between the 
movable end of the flexible hose 60m and the extensible 
cabin plumbing 56 moves along both in unison with the 
extensible cabin 12 and at a constant level above the 
extensible cabin floor 38 as the extensible cabin 12 causes 

3Q the extensible cabin plumbing 56 to move horizontally 
between the extended and retracted positions. 

The flexible hose guiding means comprises a fixed hose 
guide 66 and a movable hose guide 68. The fixed hose guide 
66 is disposed along the bottom of the panel wall 54 where 
the flexible hose runs generally parallel to the liailci floor 

35 22. The movable hose guide 68 is disposed on the underside 
of the track 62 where the flexible hose also runs generally 
parallel to the trailer floor 22. Further, the movable host 
guide 68 is both rigidly attached to the support bracket 64 
and slidably attached to the track 62. Thus, as the extensible 

40 cabin 12 moves between the retracted and extended 
positions, the movable hose guide 68 moves in unison with 
the support bracket 64 towards the outboard or wall end 62n> 
of the track. In order to ensure that material in the flexible 
hose drains in the proper direction in the areas where it tends 

45 to run horizontally, the hose guiding means can be adjusted 
to provide any predetermined slope in the flexible hose that 
is necessary to insure proper drainage or to meet any 
applicable regulations. In the preferred embodiment, both 
the fixed hose guide 66 and the movable hose guide 68 are 

so adapted to hold the flexible hose 60 so that a one quarter inch 
per foot slope is maintained in the areas where the flexible 
hose tends to run horizontally. 

Thus, it will be seen that a novel and improved flexible 
plumbing assembly for use in slideout trailers has been 

55 provided which attains the aforementioned objects. Various 
additional modifications of the embodiment specifically 
illustrated and described herein will be apparent to those 
skilled in the art, particularly in light of the teachings of this 

60 We claim as our invention: 

1. A flexible plumbing assembly for use in a recreational 
vehicle having a fixed cabin with a fixed rigid plumbing 
means, and an extensible cabin that is moveable between a 
retracted position and an extended position relative to the 

65 fixed cabin, the extensible cabin having a movable rigid 
plumbing means, said flexible plumbing assembly compris- 
ing: 
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a flexible hose having a lived cm! connected to the fixed 
rigid plumbing means and an opposite movable end 
connected to the movable rigid plumbing means; and 

sliding means for moving the movable end at a constant 
elevation relative to the fixed end as the extensible 
cabin rigid plumbing moves with the extensible cabin 
between the extended and retracted positions. 

2. The flexible plumbing assembly as set forth in claim 1 
wherein said sliding means includes a support bracket 
secured to move with said extensible cabin and a track 
secured to said fixed cabin, wherein the support bracket 
holds said moveable end of said flexible hose and is slidably 
attached to the track. 

3. The flexible plumbing assembly as set forth in claim 2 
wherein said track is disposed generally horizontally. 

4. The flexible plumbing assembly as sel bull] in claim 1, 
further comprising hose guiding means holding at least a 
portion of the flexible hose at a desired drainage angle as the 
extensible cabin moves between the extended and retracted 

5. The flexible plumbing assembly as set forth in claim 4 
wherein said hose guiding means includes a fixed hose guide 
channel disposed near said fixed end of the flexible hose, and 
a movable hose guide channel secured to move with said 
support bracket near said movable end of said flexible hose, 
wherein portions of the hose lie respectively in the fixed 
hose guide channel and the movable hose guide channel at 
desired drain angles. 

6. The lkxible plumbing assembly as sel forth in claim 5. 
wherein said guide channels hold said hose in a generally 
U-shaped bend between said guide channels. 

7. The flexible plumbing assembly as set forth in claim 1, 
wherein said flexible hose connects rigid drain plumbing in 
said extensible cabin to rigid drain plumbing in said fixed 
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8. The flexible [dumbing assembly as set forth in claim 1, 
wherein said flexible hose connects rigid propane plumbing 
in said extensible cabin to rigid propane plumbing in said 
fixed central cabin. 
5 9. The flexible plumbing assembly as set forth in claim 1, 
wherein said flexible hose connects rigid sewage plumbing 
in said extensible cabin to rigid sewage plumbing in said 
fixed cabin. 

10. The flexible plumbing assembly as set forth in claim 
10 1, wherein said flexible hose connects rigid hot and cold 

water supply plumbing in said extensible cabin to rigid hot 
and cold water supply plumbing in said fixed cabin. 

11. A plumbing assembly for use in a recreational vehicle 
having a lived cabin and an extensible cabin which is 

15 movably mounted to the fixed cabin, the fixed cabin includ- 
ing fixed rigid plumbing mounted thereto and the extensible 
cabin including movable rigid pluming mounted thereto, the 
plumbing assembly comprising: 

a flexible hose having a fixed end connected to the fixed 
20 rigid plumbing and a movable end connected to the 
movable rigid plumbing; 
a generally straight fixed guide channel mounted to the 
fixed cabin and receiving at least a portion of the 
flexible hose near the first end; and 
25 a generally straight moveable guide channel mounted 
move with to the extensible cabin and receiving a 
portion of the flexible hose near the second end, the 
guide channels being generally facing each other and 
holding the flexible hose generally in a U-shape. 
30 12. The plumbing assembly according to claim 11, 
wherein each of the guide channels holds the respective 
portion of the flexible hose at an angle to promote drainage 
through flexible hose. 



Appellant's Brief EFS filed 10/24/2007 



Page 227 of 303 



APPLICATION NO. 10/693719 



Ill I III I II III 111 III 111 III II 111 111 111 II 111 ill 

US005823869A 

United States Patent [19] [ii] Patent Number: 5,823,869 

Paturzo [45] Date of Patent: Oct. 20, 1998 



[21] Appl. No.: 916,599 

L22J Filed: Aug. 22, 1997 



[51] 
[52] 
|58] 



Int. CI. 6 

U.S. C I 

Field of Search . 



.. 454/152; 344/90; 344/97 
.. 454/143, 152, 



454/156; 34/90, 91, 97, 104 

5] References Cited 

U.S. PATENT DOCUMENTS 

1,642,292 9/1927 Becker. 

1,778,882 10/1930 Becker. 

2,048,217 7/1936 Peterson 34/90 X 

2,526,923 10/1950 Alessandro . 

3,280,896 10/1966 Goodson et al 34/90 X 

3,383,778 5/1968 Goodman 34/90 

3,555,699 1/1971 Nelson 34/97 

4,195,416 4/1980 Hall 34/97 X 

4,700,049 10/1987 Rubin 34/97 X 



5,358,178 10/1994 Crocker. 

Primary Examiner — Harold Joyce 
Attorney, Agent, or Firm — Paul L. Griffiths 



[57] 



ABSTRACT 



In a vehicle, a self-retracting and extensible air duct in 
combination with an air distribution system and a nozzle for 
allowing the use of a treated air-stream at remote locations 
with a vehicle's interior. Heated air can be used to dry 
objects such as boots and clothing, or an occupant's hair. 
Cooled air can be directed directly on an object or in a 
specific area such as where the sun may be shining in. A 
connection is made to a \ehicle's existing air distribution 
system with an air duct connecting the system with a 
receptacle in either the dashboard or the center console. 
Inside the receptacle is an air conduit storage area and a 
receiving area where the air conduit and nozzle are stored 
when not in use. The air conduit is spring loaded in that it 
will expand from the storage area when the nozzle is 
released from its receiving area to a natural length and then 
can be stretched to a greater length for use. The conduit will 
contract to its natural length to aid in returning it to its stored 
condition. 

7 Claims, 3 Drawing Sheets 
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TECHNICAL FIELD 



FIG. 1 is a depiction of a standard dashboard arrangement 
within a vehicle showing an extensible air conduit and 
attached nozzle according to one embodiment of the present 



The present invention relates to generally to the delivery 
of a treated air stream within a transportation vehicle and 
more particularly to the delivery of heated or cooled air to 
a particular location within a passenger vehicle such as an 
automobile or truck. iq 

BACKGROUND INFORMATION 

Almost every transportation vehicle today, whether it be 
an automobile, sport utility vehicle, truck, bus, recreation 
vehicle, etc., has some type of heating system. These sys- 15 
terns are generally designed to keep the occupants comfort- 
able. Many vehicles also include apparatus that provides for 
cooling as well. The systems are generally designed to heat 
or cool the interior volume of the vehicle. Airstreams are 
sometimes directed toward specific surfaces within a 20 
vehicle, such as the windshield or side windows. The 
airstream is directed at these surfaces in order to defrost or 
defog them providing better visibility for the driver. 

There are other potential uses of heated or cooled air 
inside a vehicle. One such use would be to use heated air to 25 
dry wet shoes, or boots such as for hiking or skiing. In order 
to use treated air for these purposes a delivery system is 
required. One such delivery system is shown in U.S. Pat. No. 
3,280,896, issued to Elmer L. Goodson on Oct. 25, 1966. 
This reference is incorporated herein by reference thereto. 30 
The Goodson patent describes other uses of heated or cooled 
air being supplied by a vehicles heater and air conditioner (if 
present). 

A system such as the one shown and described in the 
Goodson patent was difficult to use since the flexible hose 35 
and various apparatus for use therewith could not be con- 
veniently stored in the passenger compartment of a vehicle. 
The present invention provides a collapsible, self-retracting 
hose that is easily stored within the dashboard or center 
console of a vehicle. The present invention also provides a 40 
noz/.le lilting on the end of the air conduit hose to aid in use 
thereof and utilizes a push to release type of latching 
mechanism to maintain the collapsible hose in a stored 
position. 

45 

SUMMARY OF THE INVENTION 

The invention provides a convenient source of low pres- 
sure air for use within a vehicle. An air conduit tube is 
attached by conventional means to a vehicle's air distribu- 5Q 
tion system. The air conduit tube is of a flexible and 
collapsible type that requires minimal storage space yet can 
extend for use within the vehicle interior compartment. A 
nozzle is provided at the end of the air conduit providing a 
means to grasp the end and incorporated therewith an 
interlocking, portion that provides a latching action when 
the air conduit is pushed into its storage area. The latching 
action further provides for ease of releasing the stored air 
conduit by pushing on the nozzle, which then is forced out 
of the storage area by the air conduit's spring action. 6Q 

Other features, objects and advantages of the invention 
are hereinafter described in the description of the best mode 
or preferred embodiment of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS gJ 
In the drawings, like reference characters designate like 
parts throughout the several views, and: 



FIG. 2 shows a portion of an air collection hood and air 
conduit according to one embodiment of the present inven- 

FIG. 3 is an isometric view of a typical air distribution box 
of a vehicle showing various air flow options, showing one 
5 embodiment of an isolation port; 

FIG. 4 is an isometric view showing an air conduit and 
nozzle receptacle and a portion of a guide and storage tube; 

FIG. 5 is a view similar to FIG. 4 showing an air conduit 
with nozzle in working relationship with a receptacle; 

FIG. 6 is a view depicting an alternative embodiment of 
placement of the present invention within a vehicle. 



Referring now to the several figures of the drawing and 
first to FIG. 1, a typical dashboard 10 is shown. An extend- 
ible air source 12 is shown partially extended from a 
receptacle 14 located in said dashboard 10 of a preferred 
embodiment of the present invention. A sell -retracting and 
flexible air conduit 16 is shown having a nozzle 18 attached 
to one end thereof. Air conduit 16 is shown in a partially 
extended condition in FIG. 1. Air conduit 16 would gener- 
ally extend four or five feet but could be made to extend 
further. Receptacle 14 can be placed anywhere on the face 
of the dash, in the glove box, or in the center console, 
including a rear location as shown in FIG. 6. 

FIGS. 2 and 3 show possible air paths for treated air. FIG. 
3 shows an outline of a typical vehicle air distribution 
system 20 modified to include an isolation port 21. System 
20 distributes treated air. The treated air may be heated or 
cooled depending on the environmental conditions present. 
Typical system 20 usually includes a fresh air (outside air) 
inlet as well as a recirculation air channel 23. Air collection 
hood 22 is adapted to connect in a fluid flow arrangement 
directly to distribution system 20 or at isolation port 21. 
While it is contemplated that extendible air source system 12 
will be installed in new vehicles, hood 22 could be modified 
to attach to an existing distribution system 20 in a retrofit 
situation where a separate port would be placed in line 
between the distribution box and a blower assembly (not 
shown). Air hood 22 feeds treated air into an air duct 24. 
Guide and storage tube 24 may be made from rigid tubing 
or flexible tubing depending on the length and location. 
Guide and storage tube 24 can connect directly to air conduit 
16 or to receptacle 14. If guide 24 connects to receptacle 14 
than air conduit 16 connects to either the very end of guide 
24 or to receptacle 14 in fluid flow manner. A first end 26 of 
air conduit 16 attaches to either guide tube 24 or receptacle 
14 in fluid flow manner. A second end 28 of air conduit 16 
connects in fluid flow manner to nozzle 18. 

Referring now to FIG. 4, receptacle 14 will be described. 
As noted above receptacle 14 may be located in almost any 
location within a vehicle's interior such as in the dashboard, 
the center console, or the glove box. Receptacle 14 serves 
several functions. It includes a storage chamber 30 and a 
nozzle receiving area 32. Referring now to FIGS. 4 and 5, 
receptacle also includes a louvered area 34. Louvered area 
34 allows air flow to continue even when nozzle 18 is place 
in a stored condition within its receiving area 32. This is 
useful for hand free operation as would be useful in drying 
gloves or the like. 
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Nozzle 18 could be of almost any configuration, i.e., 
straight or bent at any given angle. In the preferred embodi- 
ment nozzle 18 includes a ninety-degree elbow 36. This 
configuration provides a handle portion 38 and outlet open- 
ing 40. Nozzle 18 includes at least one and preferably 4 5 
indentations 42 or grooves. Indentations 42 interact with 
bosses 44 on inside surfaces 46 of nozzle receiving area 32. 
Bosses 44 and indentations 42 cooperate with each other to 
orient nozzle 18 vertically within receiving area 32. A push 
to release-push to lock mechanism 48 is used to retain nozzle 10 
18 with nozzle receiving area 32, although any type of 
latch/release mechanism could be used. Mechanism 48 
includes a button 50 which when pushed releases nozzle 18 
from within nozzle receiving area 32. A spring plate ejector 
52 located in the back (if receiving area 32 must have enough 15 
pressure to eject nozzle 18 out of receiver 32 far enough to 
be grasped and pulled further out. In order to aid in grasping 
nozzle 18, finger hold detentions 54 are provided on either 
side of nozzle 18. 

Air conduit 16 is designed to be both compressible and 20 
extensible. It is spring-like in nature in that it has three 
possible conditions of length. A first condition is in a 
compressed state such that when it is release it has a 
tendency to expand to a greater length. A second length 
which is a natural length which it attains when no outside 25 
pressure is exerted on it. And a third length which is variable 
as it is stretched out, but will recoil when released. Conduit 
16 may be made in a variety of ways but it is contemplated 
herein to have a rubber coil in a spring-like configuration 
and a highly flexible web or tube wall formed integral with 30 
the spring-like portion. 

Having described the presently-known best mode for 
carrying out the invention, and various embodiments 
thereto, it is to be understood that the extendable air nozzle 
described above and shown in the drawings could be altered 35 
in some ways without departing from what is considered to 
be the spirit and scope of the invention. For example, it is 
conceivable, and indeed, it may be likely, that the extendable 
air source disclosed here will be improved upon in future 
years. For this reason, any of the foregoing description 
should not be taken or interpreted in a limiting way, but 
instead should be used to give life and meaning to the 
subjoined patent claims which follow. It is the claims which 
define the metes and bounds of what is considered to be 
patented, the interpretation of which is to be made in 45 
accordance with the established doctrines of patent claim 
interpretation. 



What is claimed is: 

1. A extendable air source for use within a vehicle's 
interior comprising: 

a vehicle's air distribution system, an attachment means 
lor attaching an air duct to said air distribution system; 

a spring loaded air conduit having one end connected to 
said air duct and a second end terminating as a nozzle; 

a receptacle mounted within said vehicle's interior and 
including a receiving chamber for receiving said air 
conduit and a receiving port for receiving said nozzle, 
and an attachment means lor attaching said receptacle 
to said air duct, a retaining means for retaining said 
nozzle within said receiving port when not in use, and 

a retaining mechanism incorporated with the receiving 
port acting in concert with said nozzle to retain said air 
conduit in said receiving chamber. 

2. An apparatus according to claim 1, wherein said spring 
loaded air conduit having a first length in a stored condition, 
a second length in a partially extended state, and a third 
length in an in use state, in said first length condition said air 
conduit is in a compressed state such that when said retain- 
ing means is released said air conduit extends to said second 
length, said second length being said air conduit's natural 
length in a relaxed state, and said air conduit being, further 
extensible by pulling on said second end thereof to attain a 
maximum length in said third length state, and said air 
conduit then self-retracting from said third length to said 
second length. 

3. An apparatus according to claim 1, wherein said nozzle 
includes a ninety-degree elbow, said nozzle further includ- 
ing slight depressions on opposites sides of said nozzle to 
facilitate the removal of said nozzle and extension of said air 
conduit from said receptacle. 

4. An apparatus according to claim 3, wherein said nozzle 
includes a plurality of grooves on side portions thereof for 
use in aligning said nozzle in said receptacle, said receptacle 
having a plurality of bosses that interact with said grooves 
to hold said nozzle in place with said receptacle. 

5. An apparatus according to claim 1, wherein said 
receptacle includes a louvered bottom portion in fluid flow 
relationship with said nozzle. 

6. An apparatus according to claim 1, wherein said 
receptacle is located in said vehicle's dashboard. 

7. An apparatus according to claim 1, wherein said 
receptacle is located in said vehicle's center console. 



Appellant's Brief EFS filed 10/24/2007 



Page 233 of 303 



APPLICATION NO. 10/693719 



IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

US005904183A 

United States Patent [i9] [ii] Patent Number: 5,904,183 

Leech [45] Date of Patent: May 18, 1999 



[54] RECREATIONAL VEHICLE WASTE 
DRAINER 

[76] Inventor: Alan R. Leech, 35536 Cypress Haven 
Way, Leesburg, Fla. 34788 



[21] Appl. No.: 08/731,510 
L22J Filed: Oct. 15, 1996 

[51] Int. CI. 6 F16L 57/00 

[52] U.S. CI 138/110; 138/114; 138/120; 

138/89; 137/355.16 

[58] Field of Search 138/103, 106, 

138/110, 114, 118, 120, 91, 89; 137/355.16; 

16/115 

[56] References Cited 

U.S. PATENT DOCUMENTS 



3,712,331 1/1973 Otto 137/355.16 

3,730,228 5/1973 Gibbs, Sr. . 

3,811,462 5/1974 Feliz 137/355.16 

4,133,347 1/1979 Mercer . 

4,180,102 12/1979 Larkin . 



4,231,595 11/1980 Knutsen . 

4,712,755 12/1987 Robbins et al. . 

4,844,121 7/1989 Duke 137/355.16 

4,854,349 8/1989 Foreman . 



4,905,939 3/1990 Horn . 

5,023,959 6/1991 Mercer 137/355.16 

5,417,460 5/1995 Lunder . 

Primary Examiner — Denise L. Ferensic 

Awishint Examiner — -James F. Hook 

Attorney, Agent, or Firm — Edward M. Livingston, Esq. 

[57] ABSTRACT 

A recreational vehicle (RV) waste drainer having a drainer 
sheath (1) with an angled drain nipple (3) at a receptacle end 
in fluid communication with an expandable tube (5) in the 
drainer sheath. A drain end of the expandable tube is 
attached to the drain nipple. A holding-tank connector (6) on 
a holding-tank end of the expandable tube connects the 
expandable tube to an RV holding lank (21, 22) for draining 
it and connects the expandable tube to a sheath lid (4) for 
sealing the drainer sheath and the expandable tube against 
escape of odorous gases and liquid at a tube end of the 
drainer sheath when not in use. The drain nipple has a 
beveled nipple-attachment wall (9) that is resilient and sized 
to fit inside of receptacle pipes (10) of RV sewage recep- 
tacles (11). A nipple lid (2) has a nipple sleeve that fits onto 
the beveled outside periphery of the drain nipple like an 
input pipe to seal the drainer sheath against escape of 
odorous gases and liquid at the drain nipple when not in use. 

23 Claims, 2 Drawing Sheets 
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RECREATIONAL VEHICLE WASTE 
DRAINER 

BACKGROUND OF THE INVENTION 

This invention relates to a drain tube for a recreational 
vehicle (RV) and in particular to a convolute drain tube 
carried in portable casing in which the drain tube is sealed 
when not in use and when being used has sealing attachment 
to RV sewage receptacles. 

There is one unpleasant and at times gross aspect of an 
otherwise pleasurable way of life traveling and living in 
motor homes, campers and travel trailers which are known 
collectively as RV's. It is handling the sewage. Known 
drainer systems and devices involve messy, wet and horribly 
smelling contact with sewage-disposal items and conditions. 

Examples of different but related RV sewage-handling 
devices are described in the following patent documents. 
U.S. Pat. No. 4,854,349, issued on Aug. 8, 1989 to Foreman, 
describes a sealable sleeve attached to a bottom of a recre- 
ational vehicle (RV) for holding an expandable sewage tube. 
U.S. Pat. No. 4,231,595, issued on Nov. 4, 1980 to Knutsen, 
describes a differently attached but similarly functional 
sleeve attached to a bottom of an RV for holding an 
expandable sewage tube. U.S. Pat. No. 4,223,702, issued on 
Sep. 23, 1980 to Cook, teaches a telescopically expandable 
sleeve for holding an expandable sewage tube intermediate 
an RV and a sewage receptacle. U.S. Pat. No. 4,180,102, 
issued on Dec. 25, 1979 to Larkin, taught a sleeve with 
half-circle sections held together with end rings for holding 
an expandable sewage tube. U.S. Pat. No. 4,1 33,347, issued 
on Jan. 9, 1979 to Mercer, described another sleeve attached 
to an RV bottom by attachment directly to a sewage-outlet 
pipe. Finally, U.S. Pat. No. 4,712,755, issued on Dec. 15, 
1987 to Robbins, et al. teaches railing to hold an expandable 
sewage tube between an RV holding tank and a sewage 
receptacle. 

Industry literature describes other devices but none hav- 
ing the features of this invention. The nearest known is a 
hose-carrier tube that can be mounted onto an RV. 

SUMMARY OF THE INVENTION 

In light of need for improvement of sewage handling for 
recreational vehicles, objects of this invention are to provide 
an RV waste drainer which: 

Is hand-portable in a sealed mode with a contracted 
sewage tube inside to prevent escape of objectionable 
odor and liquid when not in use, when being carried in 
an RV or when being stored wherever desired; 
Can be connected to a sewage receptacle easily and 
conveniently without contact with wet or soiled com- 
ponents; 

Seals easily and effectively to any size and type of 

conventional sewage-receptacle inlet; 
Allows clean, easy and convenient attachment of an 

expandable sewage tube to an outlet of a holding tank; 
Eliminates need for a special carrying compartment for a 

sewage hose; 

Can be marketed as a separate drainer unit for any type 
and size of RV; and 

Can be inexpensive to produce and long lasting. 

This invention accomplishes these and other objectives 
with an RV-waste drainer having a drainer sheath with an 
angled drain nipple at a receptacle end. An expandable 
sewage tube inside of the drainer sheath has a drain end 



)4,183 

2 

attached to the drain nipple. A holding-tank connector on a 
holding-tank end of the expandable tube connects the 
expandable tube to an RV holding tank for draining it and 
connects the expandable tube to a sheath lid for sealing the 

5 drainer sheath and the expandable tube against escape of 
odorous gases and liquid at a tube end of the drainer sheath 
when not in use. The drain nipple has a beveled outside 
periphery that is resilient and sized to fit inside of input pipes 
to RV sewage receptacles. With the drain nipple resiliency 

10 sealed to an inside periphery of an input pipe, the holding- 
tank connector is disconnected from the sheath lid and 
attached to an RV holding tank with the holding-tank 
connector. A nipple lid has a nipple sleeve that fits onto the 
beveled outside periphery of the drain nipple like an input 

15 pipe to seal the drainer sheath against escape of odorous 
gases and liquid at the drain nipple. 

The above and other objects, features and advantages of 
the present invention should become even more readily 
apparent to those skilled in the art upon a reading of the 

20 following detailed description in conjunction with the draw- 
ings wherein there is shown and described illustrative 
embodiments of the invention. 

BRIEF DESCRIPTION OF DRAWINGS 

25 This invention is described by appended claims in relation 
to description of a preferred embodiment with reference to 
the following drawings which are described briefly as fol- 

30 FIG. 1 is a partially cutaway plan view of the RV-waste 
drainer in a storage mode; 

FIG. 2 is a partially cutaway and partially cut-short plan 
view of the RV-waste drainer in relation to an RV holding 
tank and an RV sewage receptacle for a drainage mode; 
35 FIG. 3 is a cutaway elevation view of a nipple lid having 
bevelled inside walls; 

FIG. 4 is a cutaway elevation view of a nipple lid having 
parallel inside walls in relationship to a drain nipple; 
l ; I< i. 5 is a cutawav side \ iew of a sheath lid; 

40 

FIG. 6 is a sectional cutaway side view ol a holding-tank 
connector having an optional seal ring in working relation- 
ship to a holding-tank outlet pipe; 

FIG. 7 is a sectional end view of a receptacle end of a 
45 drainer sheath having a resilient strap as a nipple-lid 

FIG. 8 is a sectional end view of a sheath-tube end of a 
drainer sheath having a resilient strap as a sheath-lid 

50 FIG. 9 is a partially cutaway sectional view of a receptacle 
end of a drainer sheath having an optional T-joint drain 
nipple; and 

FIG. 10 is a partially cutaway sectional view of a recep- 
j5 tacle end of a drainer sheath having an optional elbow-joint 
drain nipple. 

DESCRIPTION OF PREFERRED EMBODIMENT 

Reference is made first to FIG. 1 in the drawings. A 
60 drainer sheath 1 has a nipple lid 2 on a drain nipple 3 at a 
receptacle end and a sheath lid 4 on a sheath-tube end for a 
storage mode of the RV-waste drainer depicted in FIG. 1. An 
expandable tube 5 with a design length contracted inside of 
the drainer sheath 1 has a holding-tank end attached to a 
to holding-tank connector 6 and a drain end sealed peripherally 
to an inlet end 7 of the drain nipple 3. The drain nipple 3 has 
a nipple-outlet end 8 that is angled designedly, preferably 
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ninety degrees, from the sheath axis. For the storage mode 
of the RV-waste drainer, a nipple-attachment wall 9 on the 
nipple -outlet end 8 is bevelled, resilient and sized to bevel-fit 
snugly inside of the nipple lid 2. 

Referring to FIG. 2, the nipple-attachment wall 9 is sized 
and shaped also to seal-fit snugly into a design size range of 
receptacle pipes 10 of sewage receptacles 11 for a drainage 
mode of the RV-waste drainer. The nipple-attachment wall 9 
can be attached directly to the nipple -outlet end 8 as depicted 
in FIG. 4 or can be attached with a nipple-attachment sleeve 
12 as shown in FIGS. 1-2. The nipple lid 2 can have inside 
peripheral walls that are bevelled in design proportion to 
walls of the nipple-attachment wall 9 as shown in FIGS. 1 
and 3 or can have inside peripheral walls that are parallel as 
shown in FIG. 4. 

A selection of means can be employed for attachment of 
the drain nipple 3 to the drainer sheath 1 and to the drain end 
of the expandable tube 5. Depicted in FIGS. 1-2 are nipple 
bays 13 into which the drain nipple 3 is inserted and then 
affixed with an adhesive 14 to the drainer sheath 1. A 
drain-end cap 15 then can be positioned on the receptacle 
end of the drainer sheath 1. The drain end of the expandable 
tube 5 can have an inside periphery or an outside periphery- 
sealed to the nipple-inlet end 7 of the drain nipple 3, 
depending on the type and size of drain nipple 3, expandable 
tube 5 and drainer sheath 1 employed. The expandable tube 

5 can have an inside periphery sealed to an outside periphery 
of the nipple-inlet end 7 and an outside periphery of the 
expandable tube 5 sealed to an inside periphery of an 
internal extension of the receptacle end of the drainer sheath 
1 as a design option. 

The expandable tube 5 can be a convolute type having 
internally convoluted wires 16, depicted in a cutaway in 
FIG. 1 or optionally an accordion type preferred by some 
users for a smoother interior, a telescopic type or foreseeably 
a stretch type without expansion crevices. 

Referring to FIGS. 1-2 and 5, a variety of holding-tank 
connectors 6 are foreseeable. One holding-tank connector 6 
has a pair of hook threads 17 that are oppositely positioned 
on a connection end of a connector sleeve 18 that is sealed 
to an inside periphery of a holding-tank end of the expand- 
able tube 5. Boss threads 19 are extended radially from a 
tube-attachment sleeve 20 on the sheath lid 4 and similarly 
from a holding-tank outlet pipe 21 on an RV holding tank 22. 
For scaling the sheath lid 4 onto the holding-tank connector 

6 for storage mode, boss threads 19 are first positioned in the 
hook threads 17. The holding-tank end of the expandable 
tube 5 is rotated in a rotational direction that forces the boss 
threads 19 into bays of the hook threads 17 and draws a 
circumferential seal ridge 23 on the tube-attachment sleeve 
20 into sealing contact with an inwardly bevelled seal wall 
24 on a tube end of the tube-attachment sleeve 20. 

Sealing the holding-tank connector 6 onto the holding- 
tank outlet pipe 21 of an RV holding tank 22 for drainage 
mode is the same as with the sheath lid 4 for storage mode, 
except that the boss threads 19 are on the holding-tank outlet 
pipe 21 instead of on the tube-attachment sleeve 20 of the 
sheath lid 4. This is an edge-to-surface type of seal that is 
particularly effective for contaminating conditions such as 
occur in waste drainage. 

Hand-holding the holding-tank end of the expandable 
lube 5 for rotating the hook threads 17 onto the boss threads 
19 requires rigid grasping that can wear out and tear the 
expandable tube 5. An unprotected expandable tube 5 also is 
smelly, often wet, repulsive and unsanitary. It is difficult to 
keep clean and to remove its odor and contaminants from 
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hands and clothing. A tube handle 25 positioned externally 
to the expandable tube 5 proximate the connector sleeve 18, 
therefore, is highly advantageous. 

A preferred tube handle 25 is an impervious sleeve-like 

5 member that is either positioned on the expandable tube 5 
where supported by the connector sleeve 18 internally or 
extended from the holding-tank connector 6. Due to rigidity 
of the connector sleeve 18 inside of an end of the expandable 
tube 5, it is not essential that the tube handle 25 be rigid, 

to particularly if the connector sleeve 18 is long enough inside 
for rigid support of a flexible, resilient or wraparound tube 
handle 25 having handgrip length on the outside of the 
expandable tube ?. A tube handle 2? that is either rigid, 
flexible, or pliable can be also a connector or holder of the 

15 expandable tube 5 onto an appropriately structured connec- 
tor sleeve 18. 

Referring to FIGS. 1, 5 and 8, the sheath lid 4 has a 
sheath-attachment sleeve 26 with an inside periphery that 
fits onto an outside periphery of the sheath-tube end of the 

20 drainer sheath 1. It can be fit tightly, screwed on with threads 
or forced on with a resilient strap 27 as a sheath-lid retainer. 
A sheath-lid seal ring 28 can be positioned for linear sealing 
between a lid plate 29 and the sheath-tube end of the drainer 
sheath 1. The tube-attachment sleeve 20 is attached to and 

25 extended from the lid plate 29. 

Referring to FIGS. 1-4 and 7, a resilient strap 27 also can 
be used as a nipple -lid retainer. Also foreseeable are threads, 
hooks and non-resilient straps for lid retainers. 

30 Referring to FIGS. 1-2 and 5-6, a tube-seal ring 30 can 
be positioned intermediate a tube end of the tube-attachment 
sleeve 20 or a holding-tank outlet pipe 21 and a circumfer- 
ential seal wall 31 proximate the holding-tank end of the 
holding-tank connector 6. The tube end of the tube- 

, 5 attachment sleeve 211 or the holding-lank outlet pipe 21 and 
the circumferential seal wall 31 are forced against opposite 
sides of the tube-seal ring 30 by the holding-tank connector 
ft. The circumferential seal wall 31 has an inside diameter 
and an outside diameter that are designedly equal to an 

40 inside diameter and an outside diameter of the tube- 
attachment sleeve 20 and that are designedly equal to an 
inside diameter and an outside diameter of a holding-tank 
outlet pipe 21, such that sealed connection of the expandable 
tube 5 to the sheath lid 4 is designedly similar to sealed 

45 connection of the expandable tube 5 to the holding-tank 
outlet pipe 21 for respectively storage mode and drainage 
mode of the RV-waste drainer. 

This is a surface-to-surface seal that is optional to the 
edge-to-surface seal described in relation to FIGS. 1-2 and 

50 5. It can be used also in combination with the edge-to- 
surface seal by tapering the tube-seal ring 30 and positioning 
il on the inwardly bevelled seal wall 24. 

Referring to FIG. 9, the drain nipple 3 can be a T-joint 
having a first -end portion 32 attached to the drainer sheath 

55 1 and sealed to the expandable tube 5. A second-end poition 
33 is extended at a design angle from the receptacle end of 
the drainer sheath 1 and designedly bevelled resilient tubing 
such as a nipple-attachment wall 9 is affixed peripherally to 
the second-end portion 33 for a T-joint drain nipple 3. 

60 Referring to FIG. 10, the drain nipple 3 can be an elbow 
joint having a first-end portion 34 attached to the drainer 
sheath 1 and sealed to the expandable tube 5. A second-end 
portion 35 is extended at a design angle from the receptacle 
end of the drainer sheath 1 and designedly bevelled resilient 

65 tubing such as a nipple-attachment wall 9 is affixed periph- 
erally to the second-end portion 35 for an elbow-joint drain 
nipple 3. 
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The T-joint drain nipple 3 of FIG. 9 and the elbow-joint 
drain nipple 3 of FIG. 10 are representative of options that 
arc foreseeable lor attaching the drain nipple 3 to the 
receptacle end of the drainer sheath 1 with the nipple-outlet 
end 8 angled designedly from the sheath axis. Select sizes of ' 
select ends of the drain nipple 3 can be matched with select 
sizes of drainer sheaths 1 and expandable tubes 5 in accor- 
dance with design preferences for different use conditions 
and for different sizes of receptacle pipes 10. j 

Referring further to FIG. 1, a drainer handle 36 is posi- 
tioned on a side of the drainer sheath 1 that is opposite from 
angled extension of the drain nipple 3 and designedly 
weight-centered between the sheath-tube end and the recep- 
tacle end of the RV-waste drainer for ease of transport, 1 
storage and use. 

A new and useful RV-waste drainer having been 
described, all such foreseeable modilical ions, adaptations, 
substitutions of equivalents, mathematical possibilities of : 
combinations of parts, pluralities of parts, applications and 
forms thereof as described by the following claims and not 
precluded by prior art are included in this invention. 

What is claimed is: 

1. An RV-waste drainer comprising: 

a drainer sheath having a sheath-tube end, a receptacle 
end, a sheath inside periphery, a sheath outside periph- 
ery and a sheath axis; 

a drain nipple attached to the receptacle end of the drainer 3 
sheath; 

the drain nipple having a nipple-outlet end that is angled 
designedly from the sheath axis; 

a nipple-attachment wall that is beveled, resilient and 
sized to bevel-seal fit snugly against an inside periphery 3 
of a design size range of receptacle pipes of sewage 
receptacles for a drainage mode of the RV-waste 
drainer; 

a design length of expandable tube inside of the drainer 

sheath; 4 
the expandable tube having a holding-tank end and a drain 

a holding-tank connector on the holding-tank end of the 
expandable tube; 

the drain end of the expandable tube being sealed periph- 
erally to an inlet end of the drain nipple; 

the expandable tube being expandable selectively from 
the sheathe-tube end of the drainer sheath and posi- 
tioned with the holding-tank end of the expandable tube 5 
being sealed detachably to a holding-tank outlet with 
the holding-tank connector for a drainage mode of the 
RV-waste drainer; 

a sheath lid that is attached detachably in sealing connec- 
tion to the sheath-tube end of the drainer sheath and that 5 
is attached detachably to the holding-tank end of the 
expandable tube with the holding-tank connector being 
a detachable attachment of the sheath lid to the expand- 
able tube for a storage mode of the RV-waste drainer; 
and 6 

a nipple lid with a lid sleeve extended from an inside 
surface of the nipple lid and the lid sleeve having an 
inside periphery that is sized to seal against the nipple - 
attachment wall for a storage mode of the RV-waste 
drainer, such that opposite ends of the drainer sheath 6 
can be sealed with the expandable tube contained in the 
drainer sheath for storage mode and such that the drain 



nipple can be sealed in a receptacle pipe and the 
expandable tube can be extended from the drainer 
sheath and attached to the holding-tank outlet for 
drainage mode of the RV-waste drainer, respectively, as 
selected. 

2. An RV-waste drainer as described in claim 1 wherein: 
the drainer sheath is a pipe made of a designedly light- 
weight, strong and impervious material having an inte- 
rior diameter sized to receive either of a design size 
range of expandable tubes and having a length to 
receive a design length of select expandable tube in a 
contracted mode. 

3. An RV-waste drainer as described in claim 2 wherein: 
the drain nipple is a pipe elbow made of a designedly 

light-weight, strong and impervious material; 
the drain end of the expandable tube is sealed to a first end 

of the pipe elbow; 
the pipe elbow is affixed to a side of the receptacle end of 

the drainer sheath; and 
a second end of the pipe elbow is extended at a design 

angle from the drainer sheath. 

4. An RV-waste drainer as described in claim 3 wherein: 
the nipple-attachment wall that is bevelled is a rubberlike 

material having an inside periphery that is affixed to an 
outside periphery of the outside end of the pipe elbow. 

5. An RV-waste drainer as described in claim 4 wherein: 
the inside periphery of the lid sleeve has a diameter that 

is equal to a design section of outside periphery of the 
nipple-attachment wall that is bevelled. 

6. An RV-waste drainer as described in claim 4 wherein: 
the inside periphery of the lid sleeve is bevelled in design 

proportion to a bevel angle of the nipple-attachment 
wall that is bevelled. 

7. An RV-waste drainer as described in claim 4 and further 
comprising: 

a nipple-lid retainer. 

8. An RV-waste drainer as described in claim 7 wherein: 
the nipple-lid retainer is a resilient strap having contrac- 
tion force intermediate the nipple lid and the drainer 
sheath. 

9. An RV-waste drainer as described in claim 1 and further 
comprising: 

a drainer handle on a side of the drainer sheath that is 
opposite from angled extension of the drain nipple and 
designedly weight-centered between the sheath-tube 
and the receptacle end of the RV-waste drainer. 

10. An RV-waste drainer as described in claim 1 wherein: 
the drain nipple is an elbow joint made of a designedly 

light-weight and strong material; 
a first-end portion of the elbow joint is attached to the 

drainer sheath and sealed to the expandable tube; 
a second-end portion of the elbow joint is extended at a 

design angle from the receptacle end of the drainer 

sheath; and 

designedly bevelled resilient tubing is affixed peripherally 
to the second-end portion of the elbow joint. 

11. An RV-waste drainer as described in claim 1 wherein: 
the drain nipple is a T-joint made of a designedly light- 
weight and strong material; 

a first -end portion of the T-joint is attached to the drainer 
sheath and sealed to the expandable tube; 

a second-end portion of the T-joint is extended at a design 
angle from the receptacle end of the drainer sheath; and 

designedly bevelled resilient tubing is affixed peripherally 
to the second-end portion of the T-joint. 
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12. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a sheath-attachment sleeve extended 

from an inside surface of a lid plate; and 
the sheath-attachment sleeve has an inside periphery that 
is sized and shaped to fit snugly onto an outside 
periphery of the sheath-tube end of the drainer sheath 
for sealing against escape of odorous gases and liquids 
from the expandable tube. 

13. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a sheath-attachment sleeve extended 

from an inside surface of a lid plate; and 
I he lid plale has a resilient inside surface against which the 
sheath-tube end of the drainer sheath is pressured in 
sealing contact by the holding-tank connector to pre- 
vent escape of odorous gases and liquids from inside of 
the expandable tube. 

14. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a tube-attachment sleeve extended from 

an inside surface of a lid plate; 

the holding-tank connector has an inwardly beveled seal 
wall at a connection end; 

a tube end of the tube-attachment sleeve has a circum- 
ferential seal ridge with a circumferential edge; 

the circumferential edge of the circumferential seal ridge 
is forced against the inwardly beveled seal wall at the 
connection end of the holding-tank connector by bevel 
action of the holding-tank connector for sealing the 
sheath lid to the expandable tube for storage mode of 
the RV-waste drainer. 

15. An RV-waste drainer as described in claim 14 
wherein: 

the circumferential seal ridge on the tube end of the 
tube-attachment sleeve on the sheath lid has an inside 
diameter and an outside diameter that are designedly 
equal to an inside diameter and an outside diameter of 
an RV holding-tank outlet pipe, such that sealed con- 
nection of the expandable tube to the sheath lid is 
designedly similar to sealed connection of the expand- 
able tube to the RV holding-tank outlet pipe for respec- 
tively storage mode and drainage mode of the RV-waste 
drainer. 

16. An RV-waste drainer as described in claim 15 
wherein: 

the holding-tank end of the expandable tube has a tube 
handle to which the holding-tank end of the expandable 
lube and die holding-lank cunncctui are affixed rigidly; 

the tube handle being sized and shaped for convenient 
handling of the expandable lube and die holding-lank 
connector without damage to and without hand-contact 
with the expandable tube and contaminated parts of the 
holding-tank connector when the expandable tube is 
being extended from inside of the drainer sheath to a 
holding-tank outlet for drainage mode of the RV-waste 
drainer and when the holding-tank connector is being 
connected to and disconnected from the holding-tank 
outlet. 
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17. An RV-waste drainer as described in claim 16 
wherein: 

the tube handle is a sleeve member positioned proximate 
the holding-lank connector and being eircumfcrcntially 
5 external to an outside periphery of a select portion of 
the holding-tank end of the expandable tube. 

18. An RV-waste drainer as described in claim 1 wherein: 
the sheath lid has a tube-attachment sleeve extended from 

an inside surface of a lid plate; 

to a tube-seal ring is positioned intermediate a tube end of 
the tube-attachment sleeve and a circumferential seal 
wall proximate the holding-tank end of the holding- 
tank connector; and 
the tube end of the tube-attachment sleeve and the cir- 

15 cumferential seal wall are forced againsl opposite sides 
of the lube-seal ring by the holding-lank connector for 
sealing the sheath lid to the expandable tube for storage 
mode of the RV-waste drainer. 

19. An RV-waste drainer as described in claim 18 
20 wherein: 

the circumferential seal wall has an inside diameter and an 
outside diameter that are designedly equal to an inside 
diameter and an outside diameter of the tube- 
attachment sleeve and that are designedly equal to an 

25 inside diameter and an outside diameter of a holding- 
lank outlet pipe, such that sealed connection of the 
expandable tube to the sheath lid is designedly similar 
to sealed connection of the expandable tube to the 
holding-tank outlet pipe for respectively storage mode 

30 and drainage mode of the RV-waste drainer. 

20. An RV-waste drainer as described in claim 1 wherein: 
the holding-lank end of the expandable tube has a tube 

handle to w hich the holding-lank end of the expandable 
lube and the holding-tank connector are affixed rigidly; 

35 the tube handle being sized and shaped for convenient 
handling of the expandable lube and the holding-lank 
connector without damage to or hand-contact with the 
expandable tube or contaminated parts of the holding- 
tank connector when the expandable lube is being 

40 extended from inside of the drainer sheath to a holding- 
tank outlet for drainage mode of the RV-waste drainer 
and when the holding-tank connector is being con- 
nected to and disconnected from the holding-tank out- 
let. 

45 21. An RV-waste drainer as described in claim 20 
wherein: 

the tube handle is a sleeve member positioned proximate 
a holding-tank connector and being circumferentially 
5o external to an outside periphery of a select portion of 
the holding-tank end of the expandable tube. 
22. An RV-waste drainer as described in claim 1 and 
further comprising: 
a sheath-lid retainer. 
J5 23. An RV-waste drainer as described in claim 22 
wherein: 

the sheath-lid retainer is a resilient strap having contrac- 
tion force intermediate the sheath lid and the drainer 
shealh. 
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ABSTRACT 



A flexible plumbing assembly for use in a trailer with an 
extensible cabin having rigid plumbing that can be moved 
between a retracted position wherein the extensible cabin is 
substantially inside the trailer and an extended position 
wherein the extensible cabin is substantially outside the 
trailer. The flexible plumbing assembly comprising a flex- 
ible hose connecting the trailer rigid plumbing to the cabin 
rigid plumbing, a sliding guide for horizontally moving the 
connection of the flexible hose to the cabin rigid plumbing 
at a constant elevation relative lo the cabin Hour as the cabin 
rigid plumbing moves with the cabin between the extended 
and retracted positions, and hose guide for ensuring that 
material in the flexible hose moves in the proper direction as 
the cabin moves between the extended and retracted posi- 
tions. In the preferred embodiment the sliding guide com- 
prises a support bracket which holds the connection of the 
flexible hose to the cabin rigid plumbing and is slidably 
attached to a track that is generally parallel to both the floor 
and the front and rear walls of the cabin. 

27 Claims, 3 Drawing Sheets 
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FIG. 2 
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FIG. 3 
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FLEXIBLE PLUMBING ASSEMBLY 



m of Ser. No. 08/821,905, filed Mar. 
21, 1997, now U.S. Pat. No. 5,816,639 which is a continu- 
ation of Ser. No. 08/520,166 filed Aug. 25, 1995, now U.S. 
Pat. No. 5,658,031. 

FIELD OF THE INVENTION 

This invention generally relates to flexible plumbing 
assemblies and, more particularly, to flexible plumbing 
assemblies for use in travel trailers, fifth wheel trailers, 
motor homes, recreational vehicles and the like provided 
with extensible room portions for increasing the living space 
in the trailer. 

BACKGROUND OF THE INVENTION 

Many travel trailers have a central or main room contain- 
ing an extensible cabin portion which is laterally extendable 
in order to increase the interior space of the trailer when the 
trailer is parked at its final destination. The extensible cabin 
portion is typically slidably supported upon the floor of the 
main room for movement between a stored, retracted posi- 
tion and an extended position. 

Typically, the kitchen and bathroom areas had to be 
located in the central room which does not move, in order to 
accommodate the rigid plumbing necessary lor waste dis- 
posal lines, water lines, and gas lines. Therefore, generally 
only the living room section could be extended out from the 
central room. Unfortunately, separating the kitchen/ 
bathroom from the extensible room prevents the usable area 
in the central cabin area from being maximized. 

Attempts to locate the kitchen and bathroom areas in the 
extensible cabin portion have been relatively unsuccessful. 
One solution to locating the kitchen and bathroom areas in 
the extensible cabin portion is to provide for connection to 
the utility lines by quick release connectors. The use of quick 
release connectors, however, necessitates manually connect- 
ing and disconnecting the utility lines each time the exten- 
sible cabin portion is moved into the extended position. This 
can lead to an increased likelihood of a poor connection 
causing leakage. Further, this leakage could lead to safety 



It is an object of the invention to provide a vehicle, such 
as a mobile home, house trailer, recreational vehicle, or the 
like having a laterally extensible cabin with kitchen and/or 
bathroom areas that does not require manual connection of 
plumbing. 

It is an object of the invention to provide a flexible 
plumbing assembly permitting the extensible cabin portion 
of a trailer, mobile home, recreational vehicle or the like to 
contain areas needing rigid plumbing such as kitchen and 
bathroom areas thereby increasing the usable interior space 
of the main room of the trailer. 

It is an object of the invention to provide a flexible 
plumbing assembly which allows the rigid plumbing in the 
extensible cabin portion to be used in both the extended and 
retracted positions. 

It is a related object to provide a flexible plumbing 
assembly that does not require manual disconnection of the 
rigid plumbing in the trailer from the rigid plumbing in the 
extensible cabin portion when the cabin is moved from the 
retracted to the extended positions. 



It is a related object to provide a flexible plumbing 
assembly which allows the rigid plumbing in the extensible 
cabin to be used when the trailer is moving. 

Another object of the present invention is to provide a 
5 flexible plumbing assembly that maintains a proper drain 
slope as the extensible cabin moves between the extended 
and retracted positions. 

These and other features and advantages of the invention 
will be more readily apparent upon reading the following 
10 description of a preferred exemplified embodiment of the 
invention and upon reference to the accompanying drawings 
wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 
15 FIG. 1 is a perspective view of a fifth wheel trailer with 
an extensible cabin in the extended position; 

FIG. 2 is a perspective cut away view showing the flexible 
plumbing assembly disposed within the panel wall in the 
central room of the trailer and the extensible cabin (in 
broken lines) in the retracted position; 

FIG. 3 is perspective cut away view showing the flexible 
plumbing assembly disposed within the panel wall in the 
central room of the trailer and the extensible cabin (in 
broken lines) in the extended position. 

While the invention will be described and disclosed in 
connection with certain preferred embodiments and 
procedures, it is not intended to limit the invention to those 
specific embodiments. Rather it is intended to cover all such 
30 alternative embodiments and modifications as fall within the 
spirit and scope of the ir 



35 Referring to the drawings and particularly to FIG. 1, the 
trailer 10 has an extensible cabin or room 12 and a slideout 
mechanism (not shown), and a flexible plumbing assembly 
50. Although the illustrated trailer is of the "fifth wheel" type 
which is adapted to be towed by a vehicle (not shown) 

40 disposed at the front end, it will be appreciated that the 
invention is applicable to any type of expandable vehicle or 

The trailer 10 generally has a ceiling 14, a front wall 16, 
a rear wall 18, two opposing side walls 20 (only the left wall 

45 is shown), and a floor 22 which generally define an interior 
living space or central room 24. In the illustrated 
embodiment, the left side wall 20 has an opening 28 for 
receiving the extensible cabin 12. The extensible cabin 12 
has a cabin ceiling 30, a front wall 32, a rear wall 34, side 

50 wall 36, and a floor 38. 

The extensible cabin 12 is movable between an extended 
position generally shown in FIG. 1 and in broken lines in 
FIG. 3 and a retracted position generally shown in broken 
lines in FIG. 2. In the extended position, the extensible cabin 

55 12 is extended outwardly from the interior trailci space 24 
which increases the overall space available inside the trailer 
10. In the retracted position, the cabin 12 is positioned 
inwardly into the interior space 24 of the trailer 10 which 
decreases the exterior dimensions of the trailer 10 for towing 

60 and transport over the highways. The trailer 10 has a si idc out 
mechanism (not shown) for positioning the cabin 12 
between the retracted and extended positions. U.S. patent 
application Ser. No. 08/311,945 dated Sep. 26, 1994, which 
is incorporated by reference, describes several different 

65 slideout mechanisms. 

The trailer 10 has a flexible plumbing assembly 50 for 
maintaining the connection between rigid plumbing in the 
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interior space 24 of the trailer and rigid plumbing in the 
extensible cabin 12 as the extensible cabin moves between 
the extended and retracted positions, in accordance with the 
present invention. The trailer plumbing system may include 
water or propane supply tanks or storage tanks for waste 
water and other waste materia 1 disp< ised i n the interior space 
24 of the trailer. In addition, the plumbing system may 
include hot and cold water supply lines and drain lines for 
sinks and a shower, propane supply lines for a gas stove, or 
drain lines for waste material from a toilet all located in the 
extensible cabin 12. 

As best shown in FIG. 2, the trailer 10 has a plumbing 
system with rigid plumbing located in both the interior space 
24 of the trailer 10 and in the extensible cabin 12 (in broken 
lines). The interior plumbing 52 is disposed within a panel 
wall 54 located in the interior space 24 of the trailer 10. The 
extensible cabin plumbing 56 is contained within a cabinet 
58 located along the side wall 36 of the extensible cabin 12. 
The flexible plumbing assembly 50 connects the interior 
plumbing 52 to the extensible cabin plumbing 56 enabling 
material such as water, waste, or gas to be transported 
several feet horizontally between the interior space and the 
extensible cabin when the extensible cabin is in the extended 
position. Although the illustrated extensible cabin plumbing 
means is a sink with a double wash basin and a gas line for 
a stove (not shown) along the side wall 36 of the extensible 
cabin 12, it will be appreciated that the invention is appli- 
cable to any type of rigid plumbing that is located within the 
extensible cabin 12. 

The flexible plumbing assembly 50 may comprise a 
flexible hose, means for horizontally sliding the connection 
of the flexible hose to the cabin plumbing at the same 
elevation relative to the floor of the extensible cabin as the 
extensible cabin moves between the extended and retracted 
positions, and means for guiding the flexible hose so that the 
flexible hose maintains a slope sufficient to allow for waste 
to drain in the proper direction as the extensible cabin moves 
between the extended and retracted positions. 

The flexible hose 60 has a fixed end 60/ and a movable 
end 60m as shown in FIG. 2. In the illustrated embodiment, 
the fixed end 60/ of the flexible hose 60 is attached to the 
rigid interior plumbing 52. The movable end 60/)/ of the 
flexible hose 60 is attached to the extensible cabin rigid 
plumbing 56. The flexible hose 60 is comprised of a flexible 
material that can bend to accommodate the movement of the 
extensible cabin 12 between the retracted and extended 
positions. The flexible hose may be made from any flexible 
material which will be known to those skilled in the art 
including, but not limited to, PVC. Further, those skilled in 
the art will appreciate that the diameter of the flexible hose 
is dependent upon the size of the trailer and the type of 
interior plumbing and extensible cabin plumbing the flexible 
hose is being used to connect. The flexible hose can have a 
diameter that ranges anywhere from 14 inch to 6 inches. In 
addition, the flexible hose 60 must be of length sufficient to 
reach the extensible cabin rigid plumbing 56 when the 
extensible cabin 12 is in the extended position. It will be 
appreciated that the flexible hose 60 can be used to connect 
rigid propane, hot and cold water supply, drainage, and 
sewage plumbing in the interior space 24 to like plumbing 
in the extensible cabin 12. 

The sliding means comprises a track 62 and a support 
bracket 64, as depicted in FIG. 2. As illustrated the track 62 
and the support bracket 64 are disposed in the hollow 
interior of the panel wall 54 that is positioned in the interior 
space 24 so that it is generally parallel to the extensible cabin 
12 front wall 32 and rear wall 34. Further, the track 62 is 
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disposed so that it runs generally parallel to both extensible 
cabin floor 38 and the front and rear walls 32 and 34 of the 
extensible cabin 12. For ease of reference, the track 62 has 
an interior end referenced as 62/ and an outboard or wall end 

5 referenced as 62h; as shown in FIGS. 2 and 3. The track 62 
is adapted to receive the support bracket 64. 

The support bracket 64 is adapted to receive and support 
the connection 70 between the flexible hose movable end 
60m and the extensible cabin rigid plumbing 56. In order to 

j 0 accommodate the horizontal movement of the extensible 
cabin rigid plumbing 56 relative to the interior space rigid 
plumbing 52, the support bracket 64 is slidably connected to 
the underside of the track 62. The support bracket 64 is 
disposed at the track interior end 62/ when the extensible 

js cabin 12 is in the retracted position, as shown in FIG. 2. As 
the extensible cabin 12 is moved towards the extended 
position, the support bracket 64 travels horizontally along 
the track 62 towards the outboard or wall end 62w of the 
track in unison with the extensible cabin 12. In addition, the 
support bracket 64 is maintained at a constant level above 
the extensible cabin floor 38 in order to accommodate the 
fixed elevation of the extensible cabin rigid plumbing 56 
relative to the extensible cabin floor 38. Thus, when the 
extensible cabin 12 is in the fully extended position, the 

:5 support bracket 64 is at the outboard or wall end 62w of the 
track and the flexible hose 60 has bent to accommodate the 
movement from the retracted to the extended positions, as 
shown in FIG. 3. In this manner the connection between the 
movable end of the flexible hose 60/w and the extensible 

30 cabin plumbing 56 moves along both in unison with the 
extensible cabin 12 and at a constant level above the 
extensible cabin floor 38 as the extensible cabin 12 causes 
the extensible cabin plumbing 56 to move horizontally 
between the extended and retracted positions. 

35 The flexible hose guiding means comprises a fixed hose 
guide 66 and a movable hose guide 68. The fixed hose guide 
66 is disposed along the bottom of the panel wall 54 w here 
the flexible hose runs generally parallel to the trailer floor 
22. The movable hose guide 68 is disposed on the underside 

40 of the track 62 where the flexible hose also runs generally 
parallel to the trailer floor 22. Further, the movable hose 
guide 68 is both rigidly attached to the support bracket 64 
and slidably attached to the track 62. Thus, as the extensible 
cabin 12 moves between the retracted and extended 

45 positions, the movable hose guide 68 moves in unison with 
the support bracket 64 towards the outboard or wall end 62r> 
of the track. In order to ensure that material in the flexible 
hose drains in the proper direction in the areas where it tends 
to run horizontally, the hose guiding means can be adjusted 

sr, to provide any predetermined slope in the flexible hose that 
is necessary to insure proper drainage or to meet any 
applicable regulations. In the preferred embodiment, both 
the fixed hose guide 66 and the movable hose guide 68 are 
adapted to hold the flexible hose 60 so that a one quarter inch 

55 per foot slope is maintained in the areas where the flexible 
hose tends to run horizontally. 

Thus, it will be seen that a novel and improved flexible 
plumbing assembly for use in slideout trailers has been 
provided which attains the aforementioned objects. Various 

60 additional modifications of the embodiment specifically 
illustrated and described herein will be apparent to those 
skilled in the art, particularly in light of the teachings of this 

We claim as our invention: 
65 1. A flexible plumbing system for use in a recreational 
vehicle having a fixed cabin including a floor and a wall 
structure, and a movable cabin having a floor and a wall 
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Mi tiding movable between extended ami retracted positions 
relative to the fixed cabin, said flexible plumbing system 
comprising at least one pipe in the fixed cabin having an 
opening at one end for enabling the flow of material through 
the fixed cabin pipe, at least one pipe in the movable cabin 5 
having an opening at one end for enabling the flow of 
material through the movable cabin pipe, a flexible hose 
having fixed and movable ends, a first connection for 
connecting the fixed hose end to the opening of the fixed 
cabin pipe, and a second connection for connecting the 10 
movable hose end to the opening of the movable cabin pipe, 
and support means for operatively supporting at least one of 
the first and second hose connections relative to the other of 
the first and second hose connections for enabling material 
to flow through the flexible hose in a desired direction 15 
between the fixed cabin pipe and movable cabin pipe 
regardless (if the location and movement of the movable 
cabin between the extended and retracted positions. 

2. The flexible plumbing system as set forth in claim 1 
wherein said support means supports the second hose con- 20 
nection at an elevation substantially above the first hose 
connection so that the material flows from the movable pipe 
opening towards the fixed pipe opening. 

3. The flexible plumbing system as set forth in claim 1 
wherein the second hose connection is disposed at a sub- 25 
stantially constant elevation relative to the movable cabin 
floor as the movable cabin extends and retracts. 

4. The flexible plumbing system as set forth in claim 1 
including a [rack operatively attached to the wall structure of 
the movable cabin for receiving the support means, and the 30 



idably at 
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ends ( 



' the tt- 



sin the support 

means moves between the inboard end when the movable 
cabin is in the retracted position and the outboard end when 35 
the movable cabin is in the extended position. 

5. The flexible plumbing system as set forth in claim 1 
wherein the support means supports at least one of the first 
and second hose connections at a substantially constant 
elevation relative to the movable cabin floor as the movable 40 
cabin moves between the extended and retracted positions. 

6. The flexible plumbing system as set forth in claim 1 
wherein the support means supports the first hose connection 
for creating a desired drainage slope in the flexible hose. 

7. The flexible plumbing system as set forth in claim 1 45 
wherein the support means includes a bracket that supports 
the second hose connection above the first hose connection 

as the movable cabin moves between the extended and 
retracted positions. 

8. The flexible plumbing system as set forth in claim 7 50 
wherein the bracket is disposed to maintain the elevation of 
the second hose connection relative to the first hose con- 
nection so that the flexible hose forms a slope sufficient to 
allow material to drain in the desired direction when the 
movable cabin is positioned between the extended and 55 
retracted positions. 

9. The flexible plumbing system as set forth in claim 8 
wherein the slope is at least about one quarter inch per foot. 

10. The flexible plumbing system as set forth in claim 7 
wherein the second hose connection is disposed at a sub- 60 
siantialK constant elevation relative to the movable cabin 
floor as the movable cabin extends and retracts. 

11. The flexible plumbing system as set forth in claim 7 
including a track operatively attached to the wall structure of 
the movable cabin for receiving the bracket, and the track 65 
has inboard and outboard ends, and the bracket is slidably 
attached to the track for movement between the inboard and 



outboard ends of the track wherein the bracket moves 
between the inboard end when the movable cabin is in the 
retracted position and the outboard end when the movable 
cabin is in the extended position. 

12. The flexible plumbing system as set forth in claim 1 
wherein the support means includes a bracket that supports 
the first hose connection for creating a drainage slope in the 
flexible hose. 

13. The flexible plumbing system as set forth in claim 1 
wherein the support means includes a first bracket that 
supports the first hose connection and a second bracket that 
supports the second hose connection for creating a drainage 
slope in the flexible hose. 

14. The flexible plumbing system as set forth in claim 1 
wherein the support means includes a bracket that supports 
at least one of the first and second hose connections at a 
substantially constant elevation relative to the movable 
cabin floor as the movable cabin moves between the 
extended and retracted positions. 

15. The flexible plumbing system as set forth in claim 1 
wherein the support means includes a bracket d 
maintain the elevation of the second hose c 
tive to the first hose connection so that the flexible hose 
forms a slope sufficient to allow material to drain in the 
desired direction when the movable cabin is positioned 
between the extended and retracted positions. 

16. The flexible plumbing system as set forth in claim 1 
including a guide engaging at least a portion of the flexible 
hose between the first and second hose connections to retain 
the flexible hose at a desired drainage angle as the movable 
cabin moves between the extended and retracted positions. 

17. The flexible plumbing assembly as set forth in claim 

16 wherein the guide includes a first guide member disposed 
near the first hose connection for receiving the flexible hose 
and retaining the flexible hose at the desired drainage angle. 

18. The flexible plumbing assembly as set forth in claim 

17 wherein the guide includes a second guide member 
disposed near the second hose connection for receiving the 
flexible hose and retaining the flexible hose at the desired 
drainage angle. 

19. The flexible plumbing assembly as set forth in claim 
1 wherein at least a portion of the flexible hose between the 
first and second hose connections is disposed within the wall 
structure of the fixed and movable cabins at a desired 
drainage angle as the movable cabin moves between the 
extended and retracted positions. 

20. The flexible plumbing assembly as set forth in claim 
19 wherein a plane passing through the first and second hose 
connections is substantially parallel to walls of the fixed and 
movable cabins. 

21. The flexible plumbing assembly as set forth in claim 
1 comprising sliding means for horizontally moving the 
second hose connection in the movable cabin at a constant 
elevation relative to the movable cabin floor as the movable 
cabin pipe moves with the movable cabin between the 
extended and retracted positions. 

22. The flexible plumbing assembly as set forth in claim 
21 wherein the support means comprises a bracket and the 
sliding means comprises a track operatively attached to a 
wall structure of the movable cabin for receiving the bracket 
wherein the track has inboard and outboard ends and the 
bracket is slidably attached to the track for movement 
between the inboard end when the movable cabin is in the 
retracted position and the outboard end when the movable 
cabin is in the extended position. 

23. The flexible plumbing system as set forth in claim 1 
comprising hose guiding means for holding at least a portion 
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of the flexible hose means for ensuring that material in the 
flexible hose moves in the desired direction as the movable 
cabin moves between the extended and retracted positions. 

24. The flexible plumbing assembly as set forth in claim 
23 wherein the hose guiding means comprises a fixed hose 
guide disposed near the first hose connection where the 
flexible hose runs generally horizontal and a movable hose 
guide disposed near the second hose connection where the 
flexible hose also runs generally horizontal, wherein both 
the fixed hose guide and the movable hose guide are adapted 
to hold the flexible hose so that material in the flexible hose 
flows in the proper direction. 

25. The flexible plumbing assembly as set forth in claim 
1 further comprising hose guiding means lor holding at least 
a portion of the flexible hose at a desired drainage angle as 
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the movable cabin moves between the extended and 
retracted positions. 

26. The flexible plumbing assembly as set forth in claim 

25 wherein said hose guiding means includes a fixed hose 
' guide channel disposed near said fixed hose end, and a 

movable hose guide channel secured to move with said 
bracket near said movable hose end wherein portions of the 
hose lie respectively in the fixed hose guide channel and the 
movable hose guide channel at desired drainage angles. 

27. The flexible plumbing assembly as set forth in claim 

26 wherein said guide channels In >kl said hose in a generally 
U-shaped bend between said guide channels. 
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Ashort drain line extender assembly is provided for use with 
waste holding tanks on recreational vehicles or the like in 
conjunction with a removable waste discharge conduit. The 
extender assembly includes first rigid short, rigid fluid 
conduit member communicating with a holding tank of a 
recreational vehicle. A second rigid short, rigid fluid conduit 
member is telescopically mounted to the first short, rigid 
fluid conduit member. The second conduit member includes 
a first movable end secured to the first conduit member and 
a second distal end adapted fur telescoping movement 
outwardly from the first conduit member. Fluid sealing 
members are disposed between the first and second short, 
rigid fluid conduit members. A mechanism is provided for 
guiding the second short, rigid fluid conduit member longi- 
tudinally relative to the first short, rigid fluid conduit mem- 
ber and includes an arrangement for preventing rotational 
movement between the first and second short, rigid fluid 
conduit members as the second short, rigid fluid conduit 
member telescopically moves relative to the first short, rigid 
fluid conduit member. A device is disposed at the second 
short, rigid fluid conduit member's distal end for controlling 
the outflow of short, rigid fluid from the holding tanks 
through the short, rigid fluid conduit members. Finally, a 
mechanism is disposed at the distal end of the second short, 
rigid fluid conduit member for attaching a removable waste 
discharge conduit. 

20 Claims, 3 Drawing Sheets 
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1 

DRAIN LINE EXTENDER FOR 
RECREATIONAL VEHICLES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates generally to sewage discharge 
devices for recreational vehicles and, more particularly, to 
devices for extending the discharge device from the recre- 
ational vehicle holding tanks to a dump station site via a 
sewage hose or other conduit. Specifically, the present 
invention relates to a telescoping drain assembly extender 
mounted to the recreational vehicle to ease the attachment of 
a sewage hose or other conduit thereto. 

2. Description of the Prior Art 

Many types of vehicles, such as recreational vehicles, 
travel trailers, tilth wheelers, buses, trucks and the like have 
self-contained washing facilities and or bathrooms. Fur ease 
of style these vehicles will be herein collectively referred to 
as "recreational vehicles" or "RVs". Such RVs include 
systems which store sewage/waste water until those mate- 
rials can be properly disposed of. All of these types of RV,s 
generally utilize the same means of conducting waste to 
external storage tanks, dumps, or processing systems, such 
as those which are used in RV parks, truck/bus stops and the 
like. Conventional RV vehicles generally have two holding 
tanks, a sewage tank for receiving fluid sewage from the 
toilet system, and a gray water tank for receiving waste 
water, such as from the kitchen, bathroom sinks and shower. 
These two holding tanks each have a which interconnect to 
form a single liquid conduit drain line or drain pipe. RVs 
generally have an easily accessible external cabinet or 
storage facility which stores a length of flexible sewage 
discharge hose or other conduit. This discharge hose or other 
conduit may be manually connected to a fitting on the outlet 
stub of the drain pipe. The other end of the hose or other 
conduit is then extended to a dump fitting. Similarly, when 
the RV is preparing to move on, it is also necessary to handle 
the hose or other conduit and flush the waste from it before 
storing it. These processes, i.e., dumping the waste from the 
holding tank into the inlet receptacle of the RV dump station 
and disconnecting and storing the hose or other conduit, are 
the messiest and most dreaded aspects of using an RV. The 
state-of-the-art system is, at best, somewhat clumsy. 

Besides the mess, the predominate problem with the 
traditional sewage hose or other conduit systems, in that the 
RV user must get on his or her knees and reach beneath the 
RV to attach the sewage hose or other conduit to the outlet 
pipe of the conduit beneath the RV. Consequently, there have 
been numerous devices which have been developed to 
increase the ease and/or reduce the clumsiness of attaching 
and detaching RV sewage hoses or other conduits. U.S. Pat. 
Nos. 4,133,347; 4,223,702; 4,845,349 and 5,023,959 all 
disclose systems whereby the flexible discharge hoses are 
stored in a conduit extension member beneath the RV, and 
are telescopically moved therefrom when it is desired to 
secure the hose to a dump site. While these systems have 
their merits, these devices arc stored permanently beneath 
the RV, and they still generally require the RV user to get on 
his or her knees to reach beneath the RV to access the 
sewage hose. 

U.S. Pat. Nos. 2,915,081; 3,496,959 and 4,779,650 all 
disclose telescopic drain pipes that are intended for perma- 
nent mounting beneath the RV and for a lengthy extension, 
i.e. many feet, from the RV directly to the dump site. While 
this certainly eliminates the need for securing a separate 
sewage hose or other conduit to the outlet pipe, such long 
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fixed telescopic devices must be stowed beneath the RV. 
Thus, a user must still reach beneath the RV to access these 
devices. Moreover, such an excessive length of drain pipes 
positioned beneath an RV lends itself to potential damage 

5 during movement of the RV over the road, from bumps, dips, 
rocks and the like. 

U.S. Pat. Nos. 3,623,500; 4,650,224; 4,844,121 and 
5,323,813 all disclose devices which are solid members 
stored separately within an RV and are for use in conjunction 

1" with a flexible RV hose or other conduit. These devices arc 
intended to help support the hose or other conduit in its 
extension from the RV to the dump site in a variety of 
manners. Moreover, these dev ices must be separately stored 
like the RV sewage hose or other conduit. In addition, the 

15 user of such devices must nonetheless get on his or her knees 
to reach beneath the RV to secure the tle\ible sewage hose 
or other conduit. 

Finally, U.S. Pat. Nos. 4,554,949 and 5,141,017 disclose 
devices that are designed to assist in securing and/or clean- 

20 ing flexible sewage hoses for RVs. 

In all of the above described systems for emptying the 
liquid storage tanks of an RV, an RV user must still generally 
get on his or her knees and reach beneath an RV in order to 
access the RV sewage system. This process can be very 
cumbersome, difficult and uncomfortable at times, particu- 
larly if one is attempting to set up an RV in the dark or during 
inclement weather. It would be much easier to be able to 
access the conduit outlet from the holding tanks if such 
outlet were located exterior to the RV. However, this cannot 
be done inasmuch as such members would project beyond 
the side of the RV and pose a significant hazard to other 
vehicles and fixed objects during travel. Thus, there is still 
a need for a device which will eliminate the need for an RV 
and user to have to get on his or her knees and reach beneath 
an RV in order to access and hook up a sewage discharge 
hose or other conduit. 

SUMMARY OF THE INVENTION 

40 provide a short extender assembly for an RV waste holding 
tank drain line. 

It is another object of the present invention to provide a 
system for a short extender assembly for an RV waste 

45 holding tank drain line, which system will eliminate the 
necessity for an RV user to bend beneath an RV in order to 
access the sewage discharge system of the RV. 

It is still another object of the present invention to provide 
a device which will enable an RV user to access the sewage 

50 discharge system from outside the RV without creating 
dangerous obstacles or undue piping structure either beneath 
or extending from the side of the RV. 

To achieve the foregoing and other objects and in accor- 
dance with the purpose of the present invention, as embod- 

55 ied and broadly described herein, a short drain line extender 
assembly is provided for use with waste holding tanks on 
recreational vehicles or the like in conjunction with a 
removable waste discharge conduit, such as a hose. The 
extender assembly includes a first short, rigid fluid conduit 

60 member communicating with the drain pipe from the hold- 
ing tanks of a recreational vehicle. A second short, rigid fluid 
conduit member is telescopically mounted with respect to 
the first short, rigid fluid conduit member. The second 
conduit member includes a first proximate movable end 

65 secured to the first conduit member and a second distal end 
adapted for telescoping movement outwardly from the first 
conduit member. A fluid sealing member is provided 



Appellant's Brief EFS filed 10/24/2007 Page 253 of 303 APPLICATION NO. 10/693719 



5,9c 

3 

between the first and second short short, rigid fluid conduit 
members. In preferred embodiments, a mechanism is pro- 
vided for guiding the second short, rigid fluid conduit 
member loneitudinallv relatrve to the first short, rigid fluid 
conduit member, and also includes a device for preventing 
rotational movement between the first and second short, 
rigid fluid conduit members as the second short, rigid fluid 
conduit member moves telescopically relative to the first 
short, rigid fluid conduit member. Another device is also 
disposed at the distal end of the second short, rigid fluid 
conduit member for controlling the outflow of fluid from the 
holding tanks of the RV through the conduit member. 
Finally, a mechanism is disposed at the second short, rigid 
fluid conduit member distal end for attaching a removable 
waste sewage discharge hose or other conduit. 

As used herein, the term ••short" first means short enough 
to allow the combined first and second rigid fluid conduits 
to reside entirely beneath the RV when they are in their 
collapsed position, and not long enough to reach to a dump 
station site when they are in their fully extended position. 
More specifically, and based on the location of the drain line 
from the holding tanks of most Rvs, the short, rigid conduits 
need seldom to exceed a maximum of 12 inches nor a 
minimum of 4 inches. In preferred embodiments, in which 
a handle is connected to the movable/second short rigid fluid 
conduit, the length of the short, rigid conduits may be such 
as to position the handle either substantially flush with the 
side of the RV, or say up to within about 5 or 6 inches inside 
of the side of the RV, but at a location which is easily within 
arm's reach for grasping by an RV user by simply bending 
over or squatting in a v ertical position, but without the need 

extender assembly of the present invention is preferably 
sized to provide between about a 4 inch to about a 12 inch 
extension, with not more than about 12 inches of travel for 
the second conduit as it is extended. Concomitantly, the first 
and second short, rigid fluid conduits need not be more than 
about 4 inches to about 12 inches in length. Lengths in 
excess of 12 inches, if not needed to extend the short drain 
line extender assembly to the edge of the RV, or slightly 
beyond, would contribute too much weight and vibration to 
the assembly when it is in its collapsed position, and too 
much torque to the system when it is in its fully extended 
position. Such excessive weight would also provide undue 
strain at the junctions of piping and possibly develop long 
term problems. Moreover, less than 4 inches will not provide 
enough travel to easily position the end of the system at or 
outside of the side the standard RV when it is in the extended 
position. While extension lengths of less than 4 inches or 
more than 12 inches may be used, it appears that about 6 
inches of extension is optimum for the standard RV. 
Moreover, when the short drain line extender assembly of 
the present invention is designed within the length specifi- 
cations indicated above, it is easily stored underneath the RV 
without providing exterior projections or excessive piping 
beneath the RV, and is readily pulled out to provide easy 
access for hose hookup. 

These and other objects of the present invention will 
become apparent to those skilled in the art from the follow- 
ing detailed description, showing the contemplated novel 
construction, combination, and elements as herein 
described, and more particularly defined by the appended 
claims, it being understood that changes in the precise 
embodiments to the herein disclosed invention are meant to 
be included as coming within the scope of the claims, except 
insofar as they may be precluded by the prior art. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings illustrate complete preferred 
embodiments of the present invention according to the best 
5 modes presently devised for the practical application of the 
principles thereof, and in which: 

FIG. 1 is an upper front perspective view illustrating the 
short drain line extender assembly constructed in accordance 
with the present invention in a telescopically extended 
10 position, and with the fluid flow control valve open, and the 
drain end closed; 

FIG. 2 is an upper front perspective view illustrating the 
short drain line extender assembly similar to that of FIG. 1, 
but illustrating the extender assembly in its collapsed 
15 position, and with the fluid flow control valve closed, and the 
drain end also closed; 

FIG. 3 is an upper front, partially exploded perspective 
view of the short drain line extender assembly of FIG. 2, but 
with the drain end open; 
20 FIG. 4 is a side view, partially in cross-section, of the 
short drain line extender assembly of the present invention 
in a partially telescopically extended position; 

FIG. 5 is a bottom schematic view of a typical sewage 
system of a recreational vehicle, partially in cross-section. 
25 with the short drain line extender assembly of the present 
invention secured thereto in its closed position; and 

FIG. 6 is a view similar to that of FIG. 5 but illustrating 
the extender assembly of the present invention in its tele- 
3Q scopically extended and open position 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
Referring first to FIGS. 5 and 6, a partial recreational 

35 vehicle, generally 10, having a bottom 11 is shown as 
including a sewage holding tank 12 for receiving refuse 
from toilets, not shown, and a gray water holding tank 14 for 
receiving liquid waste from showers and sinks, also not 
shown. Each holding tank 12 and 14 has a drain line 16, 18, 

4Q respectively, that extends therefrom, and these are shown as 
merging into a single drain pipe or conduit 20. 

In the typical prior art designs, the drain pipe 20 extends 
toward the side 22 of the RV 10. At the end of this fluid drain 
pipe 20 is usually located a connecting member, typically a 

45 bayonet-type connector, which is available for attach me nt to 
a separately stowed flexible sewage or waste discharge hose 
or other conduit. This discharge hose or other conduit would 
then extend from the drain pipe 20 to a dump hole or site at 
an RV park or the like, not shown. A fluid control lever is 

50 typically found at the end of the drain pipe 20 which would 
open or close off the drain pipe 20 for fluid flow there- 
through from the tanks 12 and 14. As is illustrated in FIGS. 
5 and 6, a separate fluid control slide valve 24, which is now 
a sanitary requirement for all new RVs being built, is located 

55 on the drain line 16 from the sewage tank 12. 

In lieu of the prior art approach described above, in the 
present invention, a short extender mechanism 30 is secured 
to the end of the drain pipe conduit 20. This short extender 
mechanism 30 may be installed as original equipment during 

60 RV manufacturing wherein the short extender mechanism 30 
is an integral part of the drain pipe 20, or for existing RVs, 
may be installed as a retrofit system. 

Referring now particularly to FIGS. 1-4, the drain line 
short extender device 30 of the present invention includes a 

65 first short short, rigid fluid conduit member or pipe 32 which 
is either an integral part of the outlet drain pipe 20 or is 
secured thereto by any acceptable means known to the art. 
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Where the first conduit pipe 32 is an integral part of the 
outlet drain pipe 20, it is typically the same circumference 
as drain pipe 20, although conduit pipe 32 may be of any 
circumference which can be effectively joined to drain pipe 
20. A second short short, rigid fluid conduit member 34 is 
mounted to the first short conduit 32 for telescoping move- 
ment there along. While the preferred embodiment of the 
present invention is illustrated wherein the second short 
conduit or pipe 34 lias a diainetei larger than the first conduit 
32 and is thus adapted to telescopically move in a sliding 
fashion over the outer surface of the pipe 32, it should be 
understood that the second conduit 34 may have a outer 
diameter less than the inner diameter of the pipe 32 and thus 
be adapted to slide in and out of the interior of the pipe 32. 

In the preferred embodiment, the lirst conduit 32 is a pipe 
having a three inch inner diameter, and the second conduit 
34 has a 4 inch inner diameter which is sized to snugly and 
slidingly receive the lirst pipe 32 there within. Conduits 32 
and 34 may be constructed of any material, including metal 
or ceramic, but in its preferred embodiment is constructed of 
plastic, such as ABS or PVC. In the preferred form shown, 
a guide mechanism 36 is provided for guiding the longitu- 
dinal movement of the second conduit 34 along the first 
conduit 32 as well as for preventing rotational movement 
between the two units, 32, 34. In the preferred form shown, 
the guide mechanism 36 is in the form of a longitudinal rib 
38 and is disposed along the outer surface 40 of the first 
conduit 32. It should be understood that more than one rib 
guide 38 may be provided along the first conduit 32. 

A retention ring 42 is positioned within the inside surface 
of the second conduit 34 at the first or proximate end 44 
thereof. The retainer ring 42 does fit snugly within the end 
44 of the conduit 34 and is preferably secured thereto by a 
plurality of screws or other attachment members 46 which 
pass through apertures through second conduit 34 and 
apertures 48 of the ring 42. It should be understood, 
however, that the ring 42 may be secured to the inside 
portion of the end 44 in any manner, such as by glue or other 
known attachment expedients. 

The inner surface 50 of the ring 42 includes a notch 52 
which forms a channel for receiving the rib 38. As a result, 
rib 38 may pass longitudinally through notch 52 so as to 
permit conduit 32 to slidingly move in a guided, non- 
rotational manner within second conduit 34. Guide mecha- 
nism 32 functions as a mechanism for preventing rotation 
between the conduit components 32 and 34 inasmuch as the 
notch 52 is sized to snugly receive rib 38. This tongue and 
groove arrangement prevents relative rotation between the 
rib 38 with attached conduit 32 and the ring 42 with attached 
conduit 34. It should be understood, however, that any other 
type of guide mechanism may be utilized that allows lon- 
gitudinal movement of the second conduit 34 along the first 
conduit 32 in such a manner so as to prevent relative rotation 
therebetween. 

A sealing mechanism 54 is provided between the first 
conduit 32 and the second conduit 34 so as to prevent 
leakage of fluid which passes through the combined conduit 
members 32 and 34. In its preferred form, the sealing 
mechanism 54 is in the form of a ring member 56 which is 
secured to the exterior surface 40 of the first conduit member 
32 at the second or distal end 58 thereof. Thus, the first 
conduit 32 has a first or proximate end 60 which is adapted 
for attachment to the drain pipe 20 and a second or distal end 
58, while the second conduit 34 likewise has a first or 
proximate end 44 and a second or distal end 62. Ring 56 is 
in the form of a bushing which includes a pair of circum- 
ferential grooves 64, 66, which are sized and shaped to 
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receive, respectively, a pair of O-rings 68, 70. In its preferred 
form, the components of ring 56 are secured about the end 
58 by solvent bond, glue or other attachment means. 
Ring 56, in addition to serving as a seal between the first 

5 conduit 32 and the second conduit 34, also serves as a stop. 
This is accomplished due to the fact that ring 56 abuts the 
ring 50 of the second conduit 34, as the second conduit 34 
is pulled out to its fully extended position. As a result, this 
abutment between the ring 54 and the ring 42 defines the 

I,, maximum extent to which the second short, rigid fluid 
conduit 34 may be extended relative to the first conduit 32. 
This can be clearly seen and is illustrated in FIGS. 1, 2, 4, 
and 6, wherein FIGS. 2 and 5 illustrate the second conduit 
34 in its fully collapsed or stored state while FIGS. 1 and 6 

15 illustrate the second conduit 34 in its fully extended state. 
The distal end 62 of the second conduit 34 is adapted for 
connection to a flexible sewage hose 79 or other conduit, as 
is typical in the art, or a cap 72, which is also typical in the 
prior art. In preferred fashion, the cap 72 includes a plurality 

20 of L-shaped slots 74 which interact with a plurality of pins 
76 disposed about the distal end 62, which is known as a 
bayonet-type coupling. This bayonet-type coupling mecha- 
nism is common in recreational vehicles drain systems. 
Within the present invention, however, the cap 72 includes 

25 a handle 78 extending from it. Thus, when the cap 72 with 
the handle 78 is attached to the distal end 62 of the second 
conduit 34. the handle 7S serves to enable an RV owner or 
user to physically pull the second short, rigid fluid conduit 
34 so that it extends longitudinally outw ardly along the lirst 

30 conduit 32. Also disposed at the distal end 62 of the second 
conduit 34 is a fluid control valve 80 in the form of a slide 
control 82 having a handle 84 for opening or closing the 
same. This type of short, rigid fluid control valve 80 is also 
well known to the art. When it is desired to open the unit 30 

35 for tluid flow, the handle 84 is pulled laterally away from the 
slide control member 82 as illustrated in FIG. 1, thereby 
moving an art known internal slide, not shown, away from 
the opening of the conduit 34 thereby allowing fluid to flow 
out of conduit 34. If it is desired to close the valve 80, then 

40 the handle 84 is pressed inwardly toward the slide control 82 
to thereby move a slide (not illustrated) within the member 
80 to close off the opening at the end of the conduit 34. 

Thus, the present invention enables an RV user to store the 
short extender device 30 in its closed position as illustrated 

45 in FIG. 5 during travel. When the RV user pulls into an RV 
park or other dump area and desires to hook up its sewage 
hose or other conduit to the dump site, the user simply pulls 
the handle 78 laterally outwardly along the direction 86 so 
as to extend the second short, rigid fluid conduit member 34 

50 laterally outwardly beyond the side 22 of the RV 10. Once 
this is accomplished, the handle 78 and cap 72 arc rotated so 
as to disengage the cap 72 from the distal end 62 of the 
second conduit 34, and a sewage hose 79 or other conduit is 
then connected to the bayonet-pins 76 in a typical bayonet- 

55 type coupling well known in the art. The significant advan- 
tage of the present invention is that the distal end 62 of the 
unit 30 is now positioned outwardly beyond the side 22 of 
the RV, which provides easy access for sewage hose or other 
conduit coupling and uncoupling. Thus, the owner or user of 

60 the RV 10 does not have to get on his or her knees and bend 
over under the RV 10 in order to access the end of the drain 
pipe 20 as in the prior art RV designs. The handle 78 permits 
the user to simply bend over and easily pull the second 
conduit 34 away from the lirst conduit 32 in the direction of 

65 the arrow 86 until the unit 30 is in its open position. Once 
the RV hose or other conduit has been hooked to the distal 
end 62, the slide handle 84 is opened to allow fluid to flow 



Appellant's Brief EFS filed 10/24/2007 



Page 255 of 303 



APPLICATION NO. 10/693719 



from the tanks 12 and 14. The sewage control member 24 is 
optionally left open or closed at the discretion of the RV 
user. Even if the control valve 24 is left open, the control 
valve 80 easily controls the fluid outflow from the tanks 12 

Once an RV owner is ready to move from an RV site, the 
handle 84 is closed and the hose or other conduit 79 
disconnected. At this point, the cap 72 with the handle 78 is 
twisted back onto the bayonet-pins 76, and the handle 78 is 
then used to push the second short, rigid fluid conduit 34 10 
longitudinally hack onto the lirst conduit 32 in [he direction 
opposite that of the arrow 86 until the unit 30 is in its fully 
closed and stored position as illustrated in FIG. 5. 

As can be seen from the above, the present invention 
provides a simple, but unique design to permit an RV owner 15 
to use a standard flexible sewage hose or other conduit 
without having to go through the fuss and mess of having to 
crawl underneath the recreational vehicle in order to attach 
the same to the RV's fluid discharge system The present 
invention may be adapted as original equipment on an RV, i 0 
or it may be retro-fitted by simply securing the proximate 
end 60 of the first conduit member 32 onto the drain pipe 20 
at a position such that when the device 30 is in its closed and 
stored position, it is located fully beneath the bottom 11 of 
the RV 10. The present invention does not add any signifi- 25 
cant piping underneath the RV, thereby avoiding problems 
resulting from bottoming out, road debris and the like. 
Moreover, the present invention does not provide any pro- 
jections beyond the side 22 during travel of the recreational 
vehicle 10, which projections would be inherently danger- 30 
ous. In fact, the handle 78 may be positioned up to within 
about 5 inches inside of the RV side 22 and still be easily 
within an arm's reach of an RV user by simply bending over, 
as opposed to getting on their hands and knees. The device 
30 of I he present invention is preferably sized and shaped to 35 
provide a six inch extension with a minimum of 4 inches and 
a maximum of 12 inches. More than f 2 inches of travel for 
the second conduit 34 would provide too much weight when 
the device 30 is in its fully extended position. Such exces- 
sive weight would provide undue strain at the junctions of 40 
piping and possibly develop long term problems. Moreover, 
less than 4 inches will not provide enough travel to easily 
position the distal end 62 well outside the side 22 of the RV 
10 in the extended position. However, when the present 
invention 30 is designed within the specifications indicated 45 
above, it is easily stored underneath the RV without provid- 
ing exterior projections or excessive piping beneath the RV, 
and is readily pulled out to provide easy access to the distal 
end 62 for hose or other conduit hookup. Removal of the 
hose or other conduit allows one to simply return the cap 72 50 
and then use the handle 78 to push the unit back into a stored 
position, as previously described. Thus, the present inven- 
tion is easy to use, inexpensive to construct, yet provides 
significant advantages over prior art designs. 

It is therefore seen that the present invention provides a 55 
short extender assembly for an RV waste holding tank drain 
line which system eliminates the necessity for an RV user to 
bend or kneel beneath an RV in order to access the sewage 
discharge system of the RV. Furthermore, the assembly 
enables an RV user to access the sewage discharge system 60 
from outside The RV without creating dangerous obstacles 
or undue piping structure either beneath or extending from 
the side of the RV. 

The foregoing description and the illustrative embodi- 
ments of the present invention have been described in detail 65 
in varying modifications and alternate embodiments. It 
should be understood, however, that the foregoing descrip- 



tion of the present invention is exemplary only, in that the 
scope of the present invention is to be limited to the claims 
as interpreted in view of the prior art. Moreover, the inven- 
tion and illustratively disclosed herein suitably may be 
practiced in the absence of any element which is not 
specifically disclosed herein. 

1. A short drain line extender assembly for connection 
with a waste holding tank drain line on a recreational 
vehicle, which normally requires a removable waste dis- 
charge conduit to reach to a dump site, said short drain line 
extender assembly comprising: 

a first short, rigid fluid conduit member for connection 
with a liquid holding tanks drain line of a recreational 
vehicle said first short, rigid fluid conduit member 
having an inner and outer surface and adapted for 
positioning in a stored position substantially com- 
pletely beneath a recreational vehicle; 

a second short, rigid fluid conduit member having an inner 
and outer surface, and telescopically connected to said 
first short, rigid fluid conduit member, said second 
short, rigid conduit member including a first movable 
end slidingly secured to said first short, rigid conduit 
member, and having a second distal end adapted for 
continuous movement between a first operating posi- 
tion outwardly from said first short, rigid conduit 
member and a second inward stored position in sub- 
stantial registration with said first short, rigid conduit 
member substantially completely beneath a recre- 
ational vehicle, wherein said second short, rigid fluid 
conduit member w hen moved telescopically relativ e to 
said first fluid short, rigid fluid conduit member from 
said stored position substantially completely beneath a 
recreational vehicle to said operating position is dis- 
posed laterally outwardly up to or slightly beyond the 
side of such a recreational vehicle, but not normally to 
a dump site; 

fluid sealing means between said first and second short, 
rigid fluid conduit members; and 

means disposed at said second short, rigid fluid conduit 
member distal end for attaching a removable waste 
discharge conduit in order to nomially reach to a dump 

2. The assembly as claimed in claim 1, wherein said 
second short, rigid fin id c< >ndu it member is sized and shaped 
to surround said lirst short, rigid fluid conduit member. 

3 The assembly as claimed in claim 1, wherein said first 
and second short, rigid fluid conduit members are each 
cylindrical in shape and concentric to one another. 

4. The assembly as claimed in claim 1, wherein said fluid 
scaling means comprises a scaling member disposed cir- 
cumferentially about the outer end of said first short, rigid 
fluid conduit member, and which sealing means engages 
said inner surface of said second short, rigid fluid conduit 
member. 

5. The assembly as claimed in claim 4, wherein said 
sealing member includes at least one O-ring for fluid sealing 
between said conduit members. 

6. The assembly as claimed in claim 1, wherein said 
assembly includes mean'- for guiding said second short, rigid 
fluid conduit member longitudinally relative to said first 
short, rigid fluid conduit member and including means for 
preventing rotational movement between said first and sec- 
ond fluid conduit members as said second short, rigid fluid 
conduit member moves telescopically relative to said first 
short, rigid fluid conduit member, and wherein further, said 
guide means comprises at least one projection member 
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disposed along the outer surface of one of said short, rigid 
fluid conduit members, and at least one channel member 
disposed on the inner surface of said o] her short, rigid fluid 
conduit member, said charnel being adapted for engagement 
with said projection member. 5 

7. The assembly as claimed in claim 6, wherein said 
rotational movement prevention means comprises said pro- 
jection member being in the form of a longitudinal rib, and 
said channel being in the form of a groove sized and shaped 

to snugly, but slidingly receive and move along said rib. 10 

8. The assembly as claimed in claim 1, wherein said 
discharge conduit attachment means comprises a portion of 
a bayonet-type coupling. 

9. The assembly as claimed in claim 1, wherein said 
assembly further includes a handle member removably 15 
attachable to said discharge conduit attachment means, said 
handle member being adapted for grasping and pulling for 
actuating the telescopic movement of said second short, 
rigid fluid conduit member relative to said lirsl short, rigid 
fluid conduit member out from its stored position beneath a 20 
recreational vehicle. 

10. In a short, rigid fluid control system for a recreational 
vehicle including gray water and sewage storage tanks, drain 
lines exiting from each said storage tank, a short, rigid fluid 
conduit disposed beneath said recreational vehicle and com- 25 
municating with said drain lines, a flexible, removable waste 
discharge conduit for extending from said short, rigid fluid 
conduit to a dump site, and means for releasably intercon- 
necting said discharge conduit to the distal end of said short, 
rigid fluid conduit, the improvement wherein said short, 30 
rigid lluid conduit comprises a first conduit member dis- 
posed beneath the recreational vehicle and having a pro\i- 



-,iid dra 



and a 



1 end 



extending toward the side of the recreational vehicle, a 

conduit member for movement between a closed position 
beneath the recreational vehicle and an extended position 
wherein the distal end of said second conduit member 
projects outwardly from beneath and beyond the side of the 
recreational vehicle, means for guiding said second conduit 4> 
member longitudinally relativ e to said lirsl conduit member 
including means for preventing rotational movement 
between said first and second conduit members, and means 
disposed proximate the distal end of said second conduit 
member for controlling the outflow of fluid from said tanks 45 
through said short, rigid fluid conduit and said removable 
flexible discharge conduit 

11. The improvement of claim 10, wherein said discharge 
conduit interconnection means is disposed at the distal end 

of said second short, rigid fluid conduit member, and 50 
wherein said improvement further includes a handle member 
adapted for releasable attachment to said discharge conduit 
interconnection means for enabling telescopic movement of 
said second conduit member relative to said first conduit 
member. 55 

12. The improvement of claim 10, wherein said second 
conduit member is sized and shaped to surround said first 
conduit member, and wherein said improvement further 
includes sealing means disposed between said first and 
second conduit members, and wherein said sealing means 60 
comprises a sealing ring disposed about the distal end of said 
first conduit member in communication with the inner 
surface of said second conduit member. 

13. The improvement of claim 12. wherein the proximate 
end of said second rigid, short fluid conduit member 65 
includes an interior sealing ring adapted to abut said sealing 
means to define the maximum extent of tt lescopic extension 



10 

of said second rigid, short fluid conduit member along said 
first rigid, short fluid conduit member, said interior sealing 
ring including a groove disposed therein to form a said 
channel to slidingly receive said projection member. 

14. A sewage discharge apparatus for recreational 
vehicles or the like containing waste holding tanks and 
utilizing a waste discharge conduit releasably conncctablc to 
a fluid waste line communicating with said holding tanks, 
said apparatus comprising: 

a first short, rigid fluid conduit having first and second 
ends and adapted for fluid connection with said holding 

a second short, rigid fluid conduit having first and second 
ends and mounted about said first short, rigid fluid 
conduit for telescopic movement between a closed 
position wherein the first and second ends of both said 
short, rigid fluid conduits are aligned proximate each 
other, and an open extended position wherein the first 
end of said second short, rigid fluid conduit is proxi- 
mate the second end of said first short, rigid fluid 
conduit; 

fluid sealing means disposed between said first and sec- 
ond short, rigid fluid conduits; 

means for guiding the longitudinal movement of said 
second short, rigid fluid conduit along said first short, 
rigid fluid conduit while preventing rotation between 
said first and second short, rigid fluid conduits; 

means disposed proximate said second end of said second 
short, rigid fluid conduit for controlling the outflow of 
fluid through said first and second short, rigid fluid 
conduits; and 

means disposed at the second end of said second short, 
rigid fluid conduit for selectively attaching a waste 
discharge conduit. 

15. The apparatus as claimed in claim 14, wherein said 
guide means comprises at least one elongated rib disposed 
along the outer surface of said first short, rigid fluid conduit, 
and an interior ring disposed along the inner surface of 
second short, rigid fluid conduit proximate the first end 
thereof, said interior ring including a groove notched therein 
to receive said rib for sliding movement therethrough while 
preventing relative rotation between said first and second 
short, rigid fluid conduits. 

16. file apparatus as claimed in claim 15. wherein said 
sealing means comprises a ring member disposed along the 
outer surface of said firsl short, rigid lluid conduit proximate 
the second end thereof sized to sealingly engage the inner 
surface of said second short, rigid fluid conduit and to abut 
the interior ring of said second short, rigid lluid conduit to 
define the maximum telescopic extension of said second 
short, rigid fluid conduit relative to said first short, rigid fluid 
conduit. 

17. The apparatus as claimed in claim 16, wherein said 
sealing ring includes at least two O-rings. 

18. The apparatus as claimed in claim 16, wherein said 
apparatus further includes a handle including means to 
selectively interact with said conduit attachment means to 
enable manual operation of the telescopic movement of said 
second short, rigid fluid conduit relative to said first short, 
rigid fluid conduit. 

19. The apparatus as claimed in claim 16, wherein said 
second short, rigid fluid conduit telescopically extends 
between 4 to 12 inches beyond second end of said firsl short, 
rigid fluid conduit. 

20. A short drain line extender assembly for connection 
with a waste holding lank drain line on a recreational vehicle 
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11 

in conjunction with a removable waste discharge conduit, 
said short drain line extender assembly comprising: 

a first short, rigid fluid conduit member for connection 
with a liquid holding tank drain line of a recreational 
vehicle said first short, rigid fluid conduit member 5 
having an inner and outer surface; 

a second short, rigid fluid conduit member having an inner 
and outer surface, and telescopically connected to said 
first short, rigid fluid conduit member, said second 
short, rigid conduit member including a first movable 10 
end slidingly secured to said first short, rigid conduit 
member, and having a second distal end adapted for 
continuous movement between a first position out- 
wardly from said first short, rigid conduit member and 
a second inward position in substantial registration with 15 
said first short, rigid conduit member; 

means for guiding said second short, rigid fluid conduit 
member longitudinally relative to said first short, rigid 
fluid conduit member and including means for prevent- 



12 



ing rotational movement between said first and second 
fluid conduit members as said second short, rigid fluid 
conduit member moves lekseopieally relative to said 
first short, rigid fluid conduit member, and wherein 
further, said guide means comprises at least one pro- 
jection member disposed along the outer surface of one 
of said short, rigid fluid conduit members, and at least 
one channel member disposed on the inner surface of 
said other short, rigid fluid conduit member, said chan- 
nel being adapted for engagement with said projection 
member; 

fluid sealing means between said first and second short, 

rigid fluid conduit members; and 
means disposed at said second short, rigid fluid conduit 

member distal end for attaching a removable waste 

discharge conduit to provide for the outflow of fluid to 

a dump site. 
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ABSTRACT 



A laminated tape comprising a main layer of a polyester- 
series thermoplastic polyurethane resin and a covering layer 
formed of a soft vinyl chloride resin fused with at least one 
surface of the main layer is spirally wound, and its adjacent 
side edges are bonded each other to form a hose wall. The 
shrinkage ratio of the length of the hose in an unloaded 
condition is 25% or less relative to the original length of the 
hose as determined by measuring the original length and the 
length of the hose after the test which comprises subjecting 
the hose compressed in a longitudinal direction to ten 
heating cooling-cycles successively, one cycle comprising a 
heating step for exposing the compressed hose to an atmo- 
sphere of 70° C. for two hours and a cooling step for cooling 
the heat-treated hose at an atmosphere of -20° C. for two 
hours, followed by returning the temperature of the hose to 
an ordinary or room temperature and allowing the hose to 
stand for one hour. According to the present invention, the 
drawbacks such as the strong inclination to shrink and the 
great pressure loss are improved, and the degradation of 
various physical properties by ultraviolet ray and hydror- 
izatinn is prevented. 

5 Claims, 3 Drawing Sheets 
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FLEXIBLE HOSE 

FIELD OF THE INVENTION 
The present invention relates to a flexible hose comprising 
a hose wall mainly formed with a thermoplastic polyure- 5 
thane resin (particularly, a polyester-series thermoplastic 
polyurethane resin). In more detail, the present invention 
relates to a flexible hose (e.g. a duct hose such as air ducts) 
which is useful for transporting various gases. 

BACKGROUND OF THE INVENTION 
As the duct hose mentioned above, there have been 
popularly used hoses which comprise a hose wall formed by 
spirally winding a tape of a soft polyvinyl chloride resin (a 15 
plasticized polyvinyl chloride resin) and bonding its side 
edges each other, and a hard spiral reinforcement comprising 
a hard wire covered with a polyvinyl chloride resin or a hard 
spiral reinforcement of a hard polyvinyl chloride resin 
(non-plasticized polyvinyl chloride resin). 

Usually, a hose wall of a duct hose of a synthetic resin is 
formed in the form of a bellows structure to give a flexibility, 
and the hose is transported or stored in a compressed state 
for compactness. As lo storing circumslances, a storing 
temperature is in a wide range of as low as around -20° C. 2 5 
to as high as around 70° C, and it is often stored for quite 
a long period. 

In the above case, when trying to lay a duct hose formed 
mainly with a vinyl chloride resin, the duct hose can not be 
reverted to the original length in a normal state because of 30 
its having been compressed for storage and caused shrinking 
kinks. As a result, the length of the hose is much shorter than 
the original length and consequently the hose is required to 
have the additional length allowing for shrinkage. In addi- 
tion to such problems, there has been a problem that 35 
inwardly folded wall tine to shrinkage results in an increased 
pressure loss. 

For solving the problems of a vinyl chloride resin such as 
the formation of the shrinking kinks, there has been used 
mainly, as a synthetic resin material having a high impact 40 
resilience and hardly shrinks, a thermoplastic polyurethane 
resin, particularly a polyester-series thermoplastic polyure- 
thane resin which is inexpensive, to form a duct hose. 

However, a polyester-series thermoplastic polyurethane 
resin is degraded by ultraviolet rays, and the ester bonds of 
the polyester-series thermoplastic polyurethane are cleft 
with hydrolysis by exposure to a high temperature and high 
humidity for a long lime, e.g., rain or the conveyance of 
aqueous liquids and the like. As a result, its physical 
properties such as wear resistance, flexibility and resilience 50 
are deteriorated. 

SUMMARY OF THE INVENTION 
It is, therefore, an object of the present invention to 
provide a duct hose which has a high flexibility and 
durability, and hardly shows a shrinking kink (shrinking 
tendency). 

It is another object of the present invention to provide a 
flexible hose which is capable of reverting its original length 60 
even after being stored in a compressed state in a longitu- 
dinal direction, of being easily stretched and of preventing 
pressure loss from lowering. 

The flexible hose of the present invention has the follow- 
ing structures: 6S 

(1) A flexible hose, which comprises a main layer of a 
polyester-series thermoplastic polyurethane resin, a 



covering layer of a soft resin (e.g., a soft vinyl chloride 
resin) laminated on at least one surface of the main 
layer for forming a laminated tape, a hose wall formed 
by spirally winding I he laminated lane and bonding the 
adjacent side edges of the covering layer each other and 
a hard spiral reinforcement for reinforcing the hose 
wall and retaining the hose configuration, wherein the 
shrinkage ratio of the length of the hose relative to the 
original length of the hose is 25% or less as determined 
by measuring the original length and the length of the 
hose in a normal condition (no-loading condition) after 
the test which comprises subjecting a hose compressed 
in a longitudinal direction to ten healing-cooling cycles 
successively, one cycle comprising heating step for 
exposing the compressed hose to an atmosphere of 70° 
C. for two hours, and cooling step for cooling the 
heat-treated hose at -20° C. for two hours, followed by 
returning the temperature to an ordinary or room tem- 
perature and allowing the hose to stand for one hour. 
(2) The hose wall may comprise a main layer and a 
covering layer laminated on both inner and outer sur- 
faces of ihe main layer. The thickness ratio of the main 
layer relative to the hose wall is about 0.7 to 0.95. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a partial sectional view showing one embodi- 
ment of the duct hose of the present invention; 

FIGS. 2A and B show a partially enlarged sectional view 
of other embodiments of the present invention; 

FIGS. 3A and B show a partially enlarged sectional view 
of other embodiments of the present invention; 

FIG. 4 is a sectional view showing an example of a 
laminated tape; and 

FIGS. 5A-C are a schematic view for explaining the 
heating/cooling-cycle test. 

PREFERRED EMBODIMENTS OF THE 
INVENTION 

The type of a polyester-series thermoplastic polyurethane 
resin is classified according to the species of a polyol 
component used as a soft segment. In this specification, a 
polyester-series tbermoplstic polyurethane resin for forming 
the main layer of the hose wall indicates not only a ther- 
moplastic polyurethane (TPU) prepared by use of a polyes- 
ter polyol, but also a blend of the thermoplastic polyurethane 
with a thermoplastic resin such as a polyvinyl chloride, a 
polyester and polyamide, unless such incorporation of the 
thermoplastic resin alters the properties of the resin to a great 

A polyester-series thermoplastic polyurethane resin 
affords a hose a high flexibility and good impact resilience, 
and has excellent adhesion to a vinyl chloride resin. Thus, 
the use of a polyester-series thermoplastic polyurethane 
resin gives advantages that a hose wall comprising a main 
layer and a covering layer or covering layers of a soft vinyl 
chloride resin (a plasticized vinyl chloride resin) bonded and 
united with the inner surface and/or the outer surface of the 
main layer can be easily formed by extruding a laminated 
tape comprising a layer of a polyester-series thermoplastic 
polyurethane resin and a layer of a vinyl chloride resin 
directly fused each other in a crosshead of an extruder, and, 
as a result, the main layer formed with a polyester-series 
thermoplastic polyurethane resin is prevented from being 
hydrorized. 

The shrinkage ratio (X), expressed as a percentage, of the 
hose length after the healing cooling-cycle test is calculated 

by the following formula: 
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X=[(L-M)/L]xlOO 

wherein "L" represents the length of the hose in a normal 
state before being tested and "M" shows the length of 
the hose in an unloaded condition after the test. 
The hose of the present invention has a shrinkage ratio of 
25% or less, preferably 20% or less and more preferably 
15% or less. 

As to the thickness ratio of the main layer and the 
covering layer(s) forming the hose wall, it is preferable to 
raise the thickness ratio of the main layer relative to the 
covering layer(s) to the level as high as possible in order to 
fully exhibit the excellent properties of the polycstcr-scrics 
thermoplastic polyurethane resin, The thickness ratio may 
be arbitrarily selected, provided that the shrinkage ratio (X) 
is maintained in the range of 25% or less, and the thickness 
ratio of the main layer relative to the hose wall is preferably 
0.7 to 0.95 and more preferably 0.7 to 0.9. 

The polyester-series thermoplastic polyurethane resin for 
forming the main layer can be produced by the rection of a 
polyester polyol (particularly, polyester diol) as a polyol 
component with a polyisocyanate (particularly, 
diisocyanate). A polyester polyol may be produced by a 
conventional manner, for example, an esterifkation of a 
polycarboxylic acid component or its reactive derivative 
with a polyol component, a ring-opening polymerization of 
a lactone (e.g., caprolactone), and a reaction of a polycar- 
boxylic acid component or its reactive derivative with a 
polyol component and a lactone (e.g., caprolactone). The 
polyester polyol includes, for example, a polyester diol 
prepared by the reaction of an aliphatic saturated dicarhoxy- 
lic acid and an aliphatic diol, and if necessary with an 
aromatic dicarboxylic acid or anhydride thereof and/or a 
lactone. Examples of the aliphatic dicarboxylic acid includes 
an C 4 . 12 aliphatic saturated dicarboxylic acid such as adipic 
acid, pimelic acid, azelaic acid, and sebacic acid. As the 
aliphatic diol, there may be mentioned, for example, an ( :,_„ 
alkylene glycol such as ethylene glycol, propylene glycol, 
butane diol, pentane diol, hexane diol, neopentyl glycol, and 
the like; a polyoxyalkylene glycol such as diethylene glycol, 
triethylene glycol, polyethylene glycol, dipropylene glycol, 
polypropylene glycol, polytetramethylene glycol, an ethyl- 
ene glycol-propylene glycol block copolymer and the like. 
Preferred polyesters include, for example, a C 4 _ 12 aliphatic 
saturated dicarboxylic acid-based diols such as an adipic 
acid-based diol, a pimelic acid-based diol, an azelaic acid- 
based diol. and a sebacic acid-based diol. 

The covering layer may be formed on at least one surface 
of the main layer. Usually, the covering layer is formed on 
both surfaces of the main layer. As a soft resin for forming 
the covering layer, there may be mentioned, for example, an 
cthylcnc-vinyl acetate copolymer, an cthylcnc-(mcth) 
acrylate copolymer, an ethylene-(meth)acrylic acid 
copolymer, an ethylene-propylene copolymer, a soft vinyl 
chloride resin and so on. The soft vinyl chloride resin is 
preferable for forming the covering layer. 

Hereinafter, referring to the drawings, the examples of the 
flexible hose of the present invention will be explained. 

In FIG. 1, a duct hose 1 comprises a hose wall 2 of a 
corrugated configuration and a spiral hard reinforcement 3 
adhered or thermally fused to the inner surface of the hose 
wall 2. The hose wall 2 (thickness: 0.5 mm) has a laminate 
structure comprising a main layer 4 (thickness: 0.4 mm) and 
covering layers 5,5 adhered or thermally fused to the inner 
and outer surfaces of the hose wall 2 (the thickness of each 
covering layer is 0.05 mm). 

The main layer 4 of the hose wall 2 is formed with a 
polyester-series thermoplastic polyurethane resin. The cov- 



ering layers 5,5 are formed with a soft resin such as a soft 
vinyl chloride resin, united with the main layer 4 by thermal 
fusing or thermal lamination. Moreover, the hard reinforce- 
ment 3 to be adhered to the hose wall 2 comprises a hard 
wire 6 and a coated layer 7 formed on the hard wire 6, and 
the coated layer 7 is formed with a soft resin such as a vinyl 
chloride resin which is the same material of the covering 
layer 5, i.e., a vinyl chloride resin, and thus intimately 
adheres to the covering layer 5. Therefore, the hard rein- 
3 forcement 3 is firmly adhered and united with the covering 

The above-mentioned duct hose 1 is formed by the steps 
of; 

spirally winding a laminated tape around an outer periph- 
5 ery of the hard reinforcement 3 having a diameter of 1.5 
mm, and the laminated tape is extruded from an 
extruder and comprising a poh ester-series thermoplas- 
tic polyurethane resin layer and a soft vinyl chloride 
resin layer fused and united with both inner and outer 
surfaces of the polyester-scries thermoplastic polyure- 
thane resin layer, 
uniting the adjacent side edges of the laminated tape each 
other by thermally fusing to form the main layer 4 and 
the covering layers 5,5 simultaneously, and 
5 uniting and fixing the coated layer 7 of the hard rein- 
forcement 3 to the inner covering layer 5. 
In this case, the outer diameter and the inner diameter of 
the hose are formed to he 63.5 mm and 58.5 mm, respec- 

) A laminated tape T shown in FIG. 4 may be used, which 
is an extruded tape extruded from an extruder and comprises 
a pi ilvcster-scries pclvuicthanc resin layer 1 1 and a covering 

layer 12 of a soft vinyl chloride resin covering the whole 
circumference, i.e., the inner surface, the outer surface and 

5 both side surfaces, of the polyester-series thermoplastic 
polyurethane resin layer 11, and the polyurethane resin layer 
11 is fused and united with the covering layer 12 of a soft 
vinyl chloride. In this case, the hose wall is formed by 
spirally winding the laminated tape T with fusing the adja- 

) cent side edges of the covering layer 12. 

Moreover, as the above laminated tape, according to the 
intended applications of the hose, a laminated tape extruded 
from an extruder with thermally laminating and uniting a 
soft resin layer such as a soft vinyl chloride resin layer with 

s either inner surface or outer surface of the polyester-series 
thermoplastic polyurethane resin layer may be used to form 
a protecting layer of the soft resin on either inner or outer 
surface of the hose. 

FIG. 2 shows another embodiments of the duct hose 1. 

j The embodiment (A) shows "an outer wire-type hose" 
which comprises a main layer 4 of the hose wall, an outer 
protecting layer 5 for protecting the main layer from 
hydrolysis, and a hard spiral reinforcement 3 adhered to the 
outer protecting layer. The embodiment (B) is "aburiedwire- 

5 type hose" in which a laminated tape is wound so as to be 
in a relation where the mutually adjacent side edges of the 
tape are overlapped, and to the overlap (the boundary area 
between the inner layer and the outer layer) is inserted the 
hard spiral reinforcement 3. Other structures are the same as 

j those of the embodiment mentioned above. 

FIG. 3 shows another embodiments of the duct hose. In 
each embodiment, a hard synthetic resin (e.g., a hard vinyl 
chloride resin) employed as a hard spiral reinforcement 3 is 
bonded or fixed to the covering layer 5 of the main layer 4 

5 of the hose wall. As is the same in FIG. 4, the embodiment 
(A) represents an outer wire-type duct hose, and the embodi- 
ment (B) represents a buried wire-type duct hose. Also in 
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6,o; 

5 

these embodiments, the haul spiral reinforcement 3 and the 
covering layer 5 may be formed with the same material, i.e., 
a vinyl chloride resin. Consequently, the adhesion between 
the two elements is improved and the improved adhesion 
strength is realized. 

FIG. 5 illustrates a heating cooling-cycle test in detail. As 
shown in FIG. 5 (A), marked lines 10,10 arc put on the duct 
hose 1 in a normal state (no-loaded condition) at an arbitrary 
spacing, e.g., 500 mm. Then, as shown in FIG. 5 (B), the 
duct hose 1 is com pressed or contracted in I he axial direction 
and fixed with a suitable fixing means to maintain its 
compactness (compressed state). 

After the compact duct hose 1 is subjected to ten cycles 
of alternate exposure to a high-temperature atmosphere and 
to a low-temperature atmosphere consecutively (one cycle: 
at 70° C. for two hours, and then at -20° C. for two hours), 
the temperature is raised to a room or ordinary temperature 
and allowed to stand for one hour. Then, as shown in FIG. 
5 (('), the fixation of the compact duct hose 1 is released, and 
the duct hose is manually stretched to the original length and 
allowed to be in a normal state, and the distance between the 
marked lines 10, 10 is measured. 

The shrinkage ratio of the duct hose shown in FIG. 1, 
expressed as a percentage, is measured in such manner, and 
the measurement revealed the fact that the hose with the 
marking lines 10, 10 of, before being tested, 500 mm 
distance had shrunken to, after the test, 434 mm. The 
shrinkage ratio was calculated by the formula: (500-434)/ 
500x100, and the value was 13%. 

The same test as the above was conducted on duct hoses 
which are similar in structure to those of the above embodi- 
ments and have the inside diameter of 100 mm and 125 mm, 
respectively. The shrinkage ratio of each duct hose was 13%. 
On the other hand, as a comparative example, the above- 
mentioned test was conducted on a duct hose made of a soft 
vinyl chloride, and the shrinkage ratio was as high as about 
50%. 

Hoses according to the present invention have a high 
impact resilience and remarkably low shrinkage. Therefore, 
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the advantages of the present invention resides in that the 
length of the hose can be efficiently utilized, that the pressure 
loss is small, and thai its durability is excellent. As a result, 
the present invention can be favorably used as a duct hose 
5 with good flexibility. 
What is claimed is: 

1. A flexible hose, which comprises a main layer of a 
polyester-series thermoplastic polyurethane resin, a cover- 
ing layer of a soft resin laminated on at least one surface of 

10 the main layer for forming a laminated tape, a hose wall 
formed by spirally winding the laminated tape and bonding 
the adjacent side edges of the covering layer each other, and 
a hard spiral reinforcement for reinforcing the hose wall and 
retaining the hose configuration, wherein the shrinkage ratio 

15 of the length of the hose in a normal condition (unloaded 
condition) is 25% or less relative to the original length of the 
hose as determined by measuring the original length and the 
length of the hose after the test which comprises subjecting 
the hose compressed in a longitudinal direction to ten 

:u heating cooling-cycles successively, one cycle comprising a 
heating step for exposing the compressed hose to an atmo- 
sphere of 70° C. for two hours and a cooling step for cooling 
the heat-treated hose at -20° C. for two hours, followed by 
returning the temperature to an ordinary or room tempera- 

25 ture and allowing the hose to stand for one hour. 

2. A flexible hose as claimed in claim 1, wherein said soft 
resin covering layer is formed with a soft vinyl chloride 

3. A flexible hose as claimed in claim 1, wherein said hose 
30 wall comprises said main layer and covering layers lami- 
nated on both inner and outer surfaces of the main layer. 

4. A flexible hose as claimed in claim 1, wherein the 
thickness ratio of said main laver relative to the hose wall is 
0.7 to 0.95. 

35 5. A flexible hose as claimed in claim 1, wherein the 
thickness ratio of the said main layer relative to said hose 
wall is 0.7 to 0.9. 
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SEWAGE SYSTEM FOR VEHICLES 

BACKGROUND OF THE INVENTION 

The present invention relates to a sewage system for a 
vehicle. 

Many types of vehicles, such as recreational vehicles, 
travel trailers, tifth wheelers, buses, trucks, and the like have 
self-contained fluid systems, sinks, washing facilities and or 
bathrooms. Each of these vehicles and others will be col- 
lectively referred to herein as "recreational vehicles" or 
"RVs". Such RVs include systems which store sewage and 
waste water until those materials can be properly disposed 
of. Typically, RVs generally utilize similar means of con- 
ducting waste to external storage tanks, dumps, or process- 
ing systems, such as those which are used in RV parks, truck 
stops, bus stops, and the like. Conventional RVs generally 
have two holding tanks, a sewage tanks (e.g., black tank) for 
receiving fluid sewage from the toilet system, and a grey 
water tank for receiving waste water, such as from the 
kitchen, bathroom sinks, and shower. These two holding 
tanks are interconnected to form a single liquid conduit drain 
line or drain pipe. RVs generally have an accessible external 
cabinet or storage facility which stores a length of flexible 
sewage discharge hose or other conduit. This discharge hose 
or other conduit may be manually connected to a fitting on 
the outlet stub of the drain pipe. The other end of the hose 
or other conduit is then extended to a dump fitting. Similarly, 
when the RV is preparing to move on, it is also necessary to 
handle the hose or other conduit, and flush the waste from 
it before storing it. These processes, i.e., dumping the waste 
from the holding tank into the inlet receptacle of the RV 
dump station and disconnecting and storing the hose or other 
conduit, are the messiest and most dreaded aspects of using 
an RV. 

Besides the mess of dealing with the liquid waste 
problem, the predominate problem with the traditional sew- 
age hose or other conduit system, is that the RV user must 
get on his or her knees and reach beneath the RV to attach 
the sewage hose or other conduit to the outlet pipe of the 
conduit beneath the RV. Consequently, there have been 
numerous devices which have been developed to increase 
the ease and/or reduce the clumsiness of attaching and 
detaching RV sewage hoses or other conduits. Many of such 
systems include flexible discharge hoses that are stored in a 
conduit extension member beneath the RV, and are tele- 
scopically moved therefrom when it is desired to secure the 
hose to a dump site. While these systems have their merits, 
these devices are stored permanently beneath the RV, and 
they still generally require the RV user to get on his or her 
knees to reach beneath the RV to access the sewage hose. 

Mercer, U.S. Pat. No. 5,023,959, discloses a system for 
extending and retracting the waste hose for a waste disposal 
system that is typically found on recreational vehicles. The 
disposal system includes a power driven hose extender for 
extending the collapsible hose from its collapsed mode 
stored on-board the recreational vehicle to its extended 
configuration which it is used for dumping waste from an 
RV holding tank into an inlet of an RV waste dump station. 
In particular, a hose driver is used to axially displace 
threaded shafts, wherein an external collar engages around 
the accordion hose, which has a continuous helical rib. 

Mercer, U.S. Pat. No. 4,1 33,347, discloses a waste evacu- 
ation attachment for a recreational vehicle that includes a 
rigid cylindrical housing readily mountable to the existing 
fitting of a sewage discharge outlet of the recreational 
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vehicle. A telescoping hose is contained within the housing 
and has a fitting on the extendable end to adapt the hose to 
waste receiving receptacles. The extension and retraction of 
the hose is by extending and retracting the hose within the 

5 housing. Foreman, U.S. Pat. No. 4,854,349, likewise dis- 
closes telescoping hose contained within a housing. 

Hanemaayer, U.S. Pat. No. 5,653,262, discloses an axially 
extendable flexible hose connected to a waste outlet of a 
tank. An elongated tubular housing is provided within which 

10 the flexible hose extends such that the hose can be stored in 
the housing and also drawn outwardly of the distal end of the 
housing toward a waste receptacle. The housing has an 
articulated connection at a proximate end thereof adjacent 
the waste outlet. The extension and retraction of the hose is 

15 by extending and retracting the articulated hose within the 
housing. 

Cook, U.S. Pat. No. 4,223,702, discloses a telescoping 
drain line for connecting recreational vehicles to a sewage 
system. The flexible hose extends through the telescoping 
20 pipe sections. 

Feliz, U.S. Pat. No. 3,811,462; Boomgaarden, U.S. Pat. 
No. 5,244,003; Leech, U.S. Pat. No. 5,904,183; and Sargent 
et af, U.S. Pat. No. 4,779,650, likewise disclose telescoping 
^ s tubular arrangements. 

While many of the aforementioned systems provide tele- 
scoping tubular arrangements, they still require a substantial 
amount of effort on the part of the user to discharge the 
sewage. 

30 BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exemplary schematic of a sewage system for 
a vehicle for extending a waste hose. 

FIG. 2 is a side view of a portion of the vehicle of FIG. 
35 1 showing the waste hose in the extended position. 

FIG. 3 is an exemplary schematic of the sewage system 
for the vehicle of FIG. 1 for retracting the waste hose. 
FIG. 4 is a side view of a portion of the vehicle of FIG. 
40 3 showing the waste hose in the retracted position. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 
Referring to FIG. 1, an exemplary waste system for a RV 

45 of the present invention may include a black tank 10 for 
holding toilet sewage and a grey tank 12 for holding other 
waste water, such as for example, the sink or the shower. The 
black tank and the grey tank 12 may be replaced by a single 
storage container, if desired. The black lank 10 and the grey 

50 tank 12 are interconnected by pipes 14 and 16 to a vent pipe 
18. The vent pipe 18 is preferably vented to the exterior of 
the recreational vehicle 20 (see FIG. 2) which provides for 
air flow into and out of the waste system. The black tank 10 
may be drained through a drain pipe 22 when a black waste 

55 valve 26 is opened. Conversely, when the black waste valve 
26 is closed the waste in the black tank 10 is not drained. 
Similarly, the grey tank 12 may be drained through a drain 
pipe 24 when a grey waste valve 28 is opened. Conversely, 
when the grey waste valve 28 is closed the waste in the grey 

60 tank 12 is not drained. The waste from the grey tank 12 and 
black tank 10 arc preferably joined into a single drain pipe 
30 for eventual discharge from the RV into a suitable 
receptacle. Multiple drain pipes for discharge of materials 
from the RV may be used, if desired. 

65 After consideration of the typical recreational vehicle, the 
present inventors came to the realization that many recre- 
ational vehicles include an internal compressor which pro- 
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vides pressurized air (or other gas) that may be used by the 
waste system. The waste system may use the pressurized air 
to provide automatic extension and retraction of the waste 
hose 42. Using an existing pressurized air source reduces the 
expense of an automated extension and retraction of the 
waste hose 42. The automatic extension alleviates the need 
for the user to bend down under the RV or otherwise 
manually extend and retract the waste hose 42. The waste 
system preferably includes an intake 40 that provides air 
pressure from the recreational vehicle 20. The air pressure 
within the intake may be provided from the recreational 
vehicle 20 powered when the engine is running or otherwise 
a compressor within the recreational vehicle 20. An intake 
check valve 44 is preferably a "one-way" valve that sub- 
stantially only permits air flow in a single direction, as 
indicated by the arrows. In this manner, the air flow will not 
flow back to the pressurized air source. An air tank 46 is 
preferably included that stores additional compressed air, 
such as a 7 gallon tank, so that sufficient air pressure is 
obtained without having to increase the capacity of the air 
compressor. It is to be understood that valve, as used herein, 
refers to any mechanism that is suitable to control the flow, 
stop the flow, restrict the flow or otherwise, of materials 
through a tubular mcmbci. 

When the user desires to extend the waste hose 42, a 
check valve 50 is opened which permits air pressure to flow 
through the check valve 50 and into the drain pipe 30. A vent 
check valve 52 is preferably closed to primarily restrict the 
air flow through the drain pipe 30. Likewise, preferably the 
black waste valve 26 and the grey waste valve 28 are closed. 
Accordingly, substantially all the air flow will be acting 
upon the waste hose 42 which is preferably slidably engaged 
with the waste system. More preferably the waste hose 42 
(or a majority thereof) is freely slidably engaged with the 

waste hose 42 may rolatably extend or move based upon 

other mechanisms in such a manner as to extend from the 
vehicle. The pressure exerted on the end portion of the waste 
hose 42, capped by a detachably engageable cover 54, will 
cause the waste hose 42 to slide outwardly from the recre- 
ational vehicle 20, as illustrated in FIG. 2. In this manner, by 
simply opening the valve 50 the waste hose 42 may be 
slidably extended in a manner that is free from the user 
having to manually pull or otherwise extend the waste hose. 
After extending the waste hose 42 the cover 54 is removed 
and the waste hose 42 is interconnected with the suitable 
waste receptacle. Other air pressure techniques may likewise 
be used to extend the waste hose 42, such as for example, air 
pressure against the interior end 54 of the waste hose 42 as 
opposed to air pressure against the cover 54. an air pressure- 
operated rotational mechanism that extends/retracts the 
waste hose 42, and a hydraulics based pressure extension/ 
retraction mechanism. Moreover, if desired the air pressure 
mechanism may be replaced by an electrical extension/ 
retraction system or other type of extension/retraction sys- 
tem that automatically extends and/or retracts the waste hose 
42. Thereafter the black lank and or the grey lank may be 
emptied into the receptacle by selectively opening the black 
waste valve 26 and/or the grey waste valve 28, respectively. 
The waste hose 42 may be, for example, articulated, non- 
articulated, extendable lengthwise, non-extendable 
lengthwise, substantially non-compressible, and/or substan- 
tially compressible. Further, the waste hose 42 may be any 
type of tubular member having any cross sectional profilc(s) 
suitable to pass liquids through. 

For example, the waste system may be used to extend the 
waste hose 42 as follows. Initially a button, a lever, or other 
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user initiation of the waste system is performed. The vent 
check valve 52 is closed if not already closed, the black 
waste valve 26 is closed if not already closed, the grey waste 
valve 28 is closed if not already closed, and the check valve 

5 50 is opened if not already opened. The air from the air 
intake 40 and/or air from the air tank 46 provides air 
pressure against the waste hose 42 (or other mechanism) 
which causes the waste hose 42 to slidably extend outwardly 
from the vehicle 20. The user then removes the cover 54 and 

10 engages the waste hose 42 with the receptacle. 

Referring to FIG. 3, the waste system may retract the 
waste hose 42 as follows. The user disengages the waste 
hose 42 from the receptacle and replaces the cover 54. The 
user then presses a button, a lever, or other user initiation of 

15 the waste system if performed. The vent check valve 52 is 
opened if not already opened, the black waste valve 2d is 
closed if not already closed, the grey waste valve 28 is 
closed if not already closed, and the check valve 50 is 
opened if not already opened. The air from the air intake 40 

20 and/or air from the air tank 46 provides air pressure that 
passes through the vent check valve 52 which creates a 
vacuum within the waste hose 42 which causes the waste 
hose 42 to retract inwardly toward the vehicle 20, as 
illustrated in FIG. 4. After completing usage of the waste 

-5 system, the vent check valve 52, the cheek valve 50, the 
black waste valve 26, and/or the grey waste valve 28 are 
preferably closed. 

After further consideration, the present inventors deter- 
mined that having a stationary opening under the recre- 

30 ational vehicle 20 for the waste hose 42 permits the waste 
hose 42 to be inadvertently damaged while traveling. 
Moreover, having a manually removable cover for the 
stationary opening, while advantageous, still requires the 
user to manually remove the cover. Referring to FIGS. 2 and 

35 4, preferably the waste hose 42 is supported by a movable 
support 60. In a closed position, the support 60 rotates, 
raises, or otherwise moves such that the waste hose 42 is not 
free to extend. Also, the support 60 moves the end of the 
waste hose 42 to a position that is protected from the exterior 

40 elements when not in use. Moreover, preferably upon mov- 
ing the support 60 to an opened position, the end of the hose 
is directed at an acute angular relationship, such as for 
example 10-45 degrees, with respect to the ground. This 
angular relationship assisls in directing the waste hose 42 

45 across the ground in a manner that facilitates extension of 
the waste hose 42. 

All references discussed herein are hereby incorporated 
by reference. 

5Q The terms and expressions which have been employed in 
the foregoing specification are used therein as terms of 
description and not of limitation, and there is no intention, 
in the use of such terms and expressions, of excluding 
equivalents of the features shown and described or portions 

55 thereof, it being recognized that the scope of the invention 
is defined and limited only by the claims which follow. 
What is claimed is: 

1. A liquid water materials system for a vehicle compris- 
ing: 

60 (a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
65 from a first position to a second position, wherein said 

end when in said second position is further distant from 
said vehicle than said end in said first position; and 
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(d) wherein said movement of said end is in response to 
air pressure exerted within said tubular member. 

2. The system of claim 1 wherein said storage o 
includes a first container and a second container. 

3. The system of claim 1 wherein said first c 
stores toilet sewage and said second container stores shower 



4. The system of claim 1 wherein said storage o 
is vented to the exterior of said vehicle. 

5. The system of claim 3 further comprising a first valve ] 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 



6. The system of claim 1 further comprising an air tank 
that provides pressurized air for said movement. 15 

7. The system of claim 6 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 

8. The system of claim 1 further comprising a valve thai 20 
selectively causes said movement of said end. 

9. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 

in said second position is further distant from said vehicle 25 
than said end in said first position, wherein said movement 
of said end is in response to air pressure. 

10. The system of claim 1 further comprising said end of 
said elongate tubular member being movable from said 
second position lo said lirsl position, wherein said end when 3D 
in said second position is further distant from said vehicle 
than said end in said first position, wherein said 
of said end is in response to air pressure. 

11. A liquid water materials system for a vehicle 



(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of said end is slidably 4 
engaged with said vehicle free from engagement with 
external ribs of said tubular member. 

12. The system of claim 11 wherein said storage c< 
includes a first container and a second container. 

13. The system of claim 12 wherein said first o 
stores toilet sewage and said second container stores shower 



14. The system of claim 11 wherein said storage c< 
is vented lo the exterior of said vehicle. 

15. The system of claim 13 further comprising a first valve ; 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 



16. The system of claim 11 further comprising an air tank 
that provides pressurized air for said movement. e 

17. The system of claim 16 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 

18. The system of claim 11 further comprising a valve that 
selectively causes said movement of said end. 



19. The system of claim 11 further comprising said end of 
said elongate tubular member being movable from said 
second position to said first position, wherein said end when 
in said second position is further distant from said vehicle 
than said end in said first position, wherein said movement 
of said end is slidably engaged with said vehicle. 

20. The system of claim 11 wherein said movement is in 
response to air pressure. 

21. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said movement of a majority of said tubular 
member is slidably engaged with said vehicle over a 
majority of the distance between said first position and 
said second position. 

22. The system of claim 21 wherein said slidable engage- 
ment is freely slidably engaged. 

23. The system of claim 21 wherein said storage c< 
includes a first container and a second container. 

24. The system of claim 23 wherein said first ci 
stores toilet sewage and said second container stores shower 
waste water. 

25. The system of claim 21 wherein said storage container 
is vented to the exterior of said vehicle. 

26. The system of claim 21 further comprising a first valve 
interconnected to the output of said first container and a 
second valve interconnected to the output of said second 
container. 

27. The system of claim 21 further comprising an air tank 
that provides pressurized air for said movement. 

28. The system of claim 27 further comprising first check 
valve interconnected to the output of said air tank and a 
second check valve interconnected to the input of said air 
tank. 

29. The system of claim 21 further comprising a valve that 
selectively causes said movement of said end. 

30. A liquid water materials system for a vehicle com- 
prising: 

(a) a storage container for liquid waste materials; 

(b) an elongate tubular member through which said waste 
materials may flow, wherein said elongate tubular 
member has an end; 

(c) said end of said elongate tubular member is movable 
from a first position to a second position, wherein said 
end when in said second position is further distant from 
said vehicle than said end in said first position; and 

(d) wherein said end of said elongate tubular member is 
maintained in a first elevation prior to movement from 
said first position to said second position, wherein said 
end of said tubular member is maintained in a second 
elevation prior to movement from said first elevation to 
said second elevation, wherein said first elevation is 
lower than said second elevation, wherein said end of 
said tubular member is moved from said second eleva- 
tion to said first elevation prior to moving from said 
first position to said second position. 
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(57) ABSTRACT 

Draining of the waste tank of a recreational vehicle is 
improved by using a motor to operate the waste hose. The 
motor causes the proximal end of the hose to be extended 
from its housing in the RV while the distal end remains 
attached to the waste tan. The extended proximal end can 
then be inserted into the access pipe of a sewer system for 
draining the waste tank. The motor will retract the hose 
when the waste tank has been emptied. The motor is 
operable cither by throwing a switch on the motor or 
pressing a button on a remote control unit. 
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MOTORIZED WASTE HOSE FOR 
RECREATIONAL VEHICLE 

PRIORITY CLAIM 

[0001] The applicant claims the benefit of the fifing of US 
provisional application Ser. No. 60/257,409 filed 12/22/ 
2000, which is incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention relates generally to the 
operation of the living quarters of recreational vehicles. 
More particularly, it relates to the expunging of the waste 
tank of the recreational vehicle. 

BACKGROUND OF THE INVENTION 

[0003] Ihere are a many different types of recreational 
vehicles, often referred to as "RVs". One type of RV has 
living quarters that include a toilet, washing and kitchen 
facilities. 1'he waste products from these are collected in an 
on-board tank that must be periodically expunged. 
[0004] The process for expunging the waste tank is rela- 
tively straight forward. The RV must stop next to a sewer 
system access pipe, commonly found at RV parks, where the 
operator of the RV connects the waste tank via a hose to the 
access pipe. Then, a valve is opened to allow the waste from 
the tank to drain by gravity into the sewer system. 
[0005] The hose is connected permanently to the RV waste 
tank and stored in a compartment toward the back of the 
vehicle. The hose is expandable that can be compressed to 
fit within its compartment, usually in the bumper, or 
stretched so that it can be inserted into the sewer system. 

[0006] This operation may be straightforward, but it is 
also a disagreeable task. RV's are designed to allow rela- 
tively convenient draining of its waste tank and sewer 
system access pipes arc available at convenient locations lor 
RV travelers, but ultimately, the operator of the RV must still 
undertake the chore of draining the tank. Furthermore, the 
end of the hose becomes fouled with waste. Odors add to the 
disagreeable nature of the task. 

[0007] Thus, there remains a need for improvements in the 
way the waste tank of an RV is emptied to lessen the 
disagreeable aspects of this chore. 

SUMMARY OF THE INVENTION 

[0008] According to its major aspects and briefly recited, 
the present invention is a motorized device to extend and 

the proximal end of the hose to be extended from the RV so 
that it can be inserted into the access pipe of a sewer system 
and will retract it when the waste tank has been emptied. The 
device is operable either by throwing a switch to activate a 
motor or pressing a button on a remote control unit. 
[0009] The use of a motor is an important feature of the 
present invention. The use of a motor obviates the need to 
physically pull the hose from its compartment and to push it 
back into the compartment, which are both disagreeable 

[0010] The operation of the motor using a remote control 
is another feature of the present invention. The use of the 



remote also allows the RV operator conduct the procedure in 
part without having to go to a fixed set of controls. 

[0011] These and other features and their advantages will 
be apparent to those skilled in the art of RV usage and design 
from a careful reading of the Detailed Description of Pre- 
ferred Embodiments, accompanied by the following draw- 
ings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0012] In the drawings, 

[0013] FIG. 1 is a perspective view of an RV with the 
waste hose connected to the access pipe of a sewer system; 
[0014] FIG. 2 is an end view and partial schematic view 
of the present motor according to a preferred embodiment of 
the present invention; 

[0015] FIG. 3 is a side view of the present motor and 
waste hose in the retracted position, according to a preferred 
embodiment of the present invention; and 
[0016] FIG. 4 is a side view of the present motor and 
waste hose in the extended position, according to a preferred 
embodiment of the present invention. 

DE TAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0017] The present invention is a motorized device for use 
in extending and retracting a waste hose of a recreational 
vehicle (referred to herein as an "RV"). The invention is also 
the combination of a motor, controls for the motor, a waste 
hose and an RV. 

[0018] The RV, whether part of the combination that is the 
invention or not, is one equipped with a waste tank that must 
periodically be drained. When it is drained, the waste from 
the waste lank is drained into a sewer system through an 
access pipe. 'Hie sewer system and access pipe, and the 
waste are of course not part of the present invention. 

[0019] Referring now to the figures, there is illustrated an 
RV, generally indicated by reference number 10, having a 
waste hose 12 that can be inserted into a sewer system (not 
shown) via an access pipe 14. A housing 16 carries waste 
hose 12. Housing 16 preferably has a cover (not shown). For 
manipulation of the free end of the extended waste hose 12, 
a gripper 18, shown slightly enlarged in FIG. 1 for clarity, 
proves convenient. 

[0020] FIG. 1 shows the waste hose 12 mounted to a left, 
rear comer of RV 10 but it will be clear that waste hose 12 
can exit RV 10 from other parts of RV 10, including the sides 
and other areas of the back of RV 10. The bumper of an RV 
can double as a compartment for hose 12. 

[0021] RV 10 has a waste tank 20 and a pipe 22 leading 
from and in fluid communication with waste tank 20. A 
valve 24 controls the flow of waste from waste tank 20 
through pipe 22. When valve 24 is opened, the waste drains 
by gravity from waste tank 20 through pipe 22. When valve 
24 is closed, no further waste may drain. 
[0022] Waste hose 12 has a distal end 30 that is coupled to 
pipe 22, so that waste hose 12 is in fluid communication with 
waste tank 20, and a proximal end 32 near the exit of 
housing 16. Waste hose 12 is adapted to be stretched in 
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length, preferably because of its ribbed or "accortliair" or 
•'corrugated" construction, as shown in FIGS. 3A and 315, 
so that hose 12 can be moved between a retracted position 
and an extended position by moving proximal end 32 with 
respect to distal end 30. By the term "extended", then, it is 
meant that proximal end 32 is moved so that the distance 
between it at distal end 30 is increased but that distal end 30 
and proximal end 32 remain in fluid communication. Impor- 
tantly, waste tank 20 and proximal end 32 also remain in 
fluid communication via the coupling between waste hose 
12 and pipe 22 at distal end 30 when waste hose 12 is 
extended. 

[0023] Inside housing 16 is means for extending waste 
hose 12. Preferably, rollers 34 and 36 are used to push 
proximal end 32 from housing 16, to the extended position 
from the retracted position, either mechanically or electro- 
mechanically thereby extending waste hose 12. Rollers 34 
and 36 aic allixcd to shafts 42 and 44. icspcctivcl}. which 
are mounted in bearings (not shown) carried by housing 16. 
[0024] Shafts 42 and 44 are rotated using a system of gears 
50 that accomplish several things. First, they rotate rollers 
34 and 36 in opposing directions. As shown in FIGS. 3A 
and 3B, when rollers 34 rotate counter-clockwise, rollers 36 
rotate clockwise so that waste hose 12 is extended. When 

wise so that waste hose 12 is retracted. Second, gear system 
50 causes the rotation of gears 34 and 36 at the same rate so 
that waste hose 12 is extended and retracted straight out of 
housing 16. Third, gear system 50 adjusts the rate at which 
waste hose 12 would otherwise be extended and retracted by 
a power source (to be described below) so that the extension 
and retraction takes place at a reasonable, controlled rate. 
[0025] The composition and arrangement of gears in gear 
system 50 that is needed to achieve the foregoing require- 
ments is well within the level of skill of those skilled in the 
art and clearly depends on the choice of gears, the distance 
between shafts 42 and 44, and the speed of a motor 60 
driving the gears. However, there is preferably a driving gear 
52 connected directly to motor 60, one driven gear 54 for 
shaft 42, one driven gear 56 for shaft 44 and one direction- 
reversing gear 58. Additional gears may be needed to step 
down the speed of an output shaft 62 of motor 60 and 
possibly to connect driving gear 52 with driven gears 54 and 
56. Other arrangements are possible, such as using separate 
motors lt> drive shafts 42 anil 44 and direct drive of one or 
both shafts 42 and 44. 

[0026] Motor 60 is activated by a battery 66 of RV 10 via 
a switch 64. Switch 64 can be located at housing 16 or inside 
RV. In lieu of motor 60, a hand crank (not shown) can be 
easily substituted. Also, as an alternate to a sw itch 64 or in 
addition to switch 64, a remote control unit 70 can be used 
to transmit a signal to a receiver 72 thai operates switch 64. 

[0027] Switch 64 is preferably a three-way switch as 
shown, with an "off' position, a "forward" position" and a 
"reverse" position. In the forward position, waste hose 12 is 
extended by motor 60; in the reverse position, waste hose 12 
is retracted by motor 60. Switch 64 may be switched to the 
off position when waste hose 12 has been retracted far 
enough or other features maybe incorporated to limit the 
rearward travel of waste hose 12, such as limit switches (not 
shown) that would automatically stop motor 60 when waste 
hose 12 had returned fully to housing 16. The maximum 



extension of waste hose 12 can be obtained when rollers 34 
and 36 slip from their inability to further extend waste hose 
12 or by incorporating an electrical contact that is closed 
when sufficient extension is obtained. 

[0028] In operation, an RV operator stops RV near access 
pipe 14, closes switch 54 either manually by pressing a 
button or by using remote control unit 70 in electrical 
communication with a receiver 72, which is in turn in 
electrical connection with battery 66 and switch 64. Battery 
66 energizes motor 60 which rotates output shaft 62. Gear 
system 50 causes shafts 42 and 44 to rotate which in turn 
rotates rollers 34, 36, respectively. Rollers 34, 36, extend 
proximal end 32 of waste hose 12 from motor housing so 
that the operator can merely place proximal end 32 into 
access pipe 14 using gripper 18. The valve 24 is opened and 
waste tank 20 drains by gravity. When waste tank 20 is 
drained, valve 24 is closed, gripper 18 is used to remove 
proximal end 32 of waste hose 12 from access pipe 14 and 
switch 64 is moved to the retract position. Motor 60 operates 
in reverse, based on reversal of its polarit> and retracts waste 
hose 12. Gear system 50 operates in reverse to draw proxi- 
mal end 32 of waste hose 12 back toward motor housing 16. 

[0029] It will be apparent to those skilled in the art of 
electro-mechanical motors that many substitutions and 
modifications can be made to the preferred embodiments 
described above without departing from the spirit and scope 
of the present invention, which is denned by the appended 

What is claimed is: 

1. A device for use with a recreational vehicle having a 
waste tank, said device comprising: 

a housing; 

a waste hose having a proximal end and a distal end, said 
distal end in fluid connection with said waste tank; and 

means for moving saitl waste hose between a retracted 
position inside saitl housing and an extended position 
wherein said proximal end is out of said housing while 
said distal end remains in fluid connection with said 
waste tank. 

2. The device as recited in claim 1, wherein said moving 
means further comprises: 

means responsive to said motor for rolling said hose 
between saitl retracted and saitl extended positions. 

3. The device as recited in claim 1, wherein said moving 
means further comprises: 

rollers engaging said waste hose, said waste hose moving 
between said retracted and said extended positions 
when said rollers rotate; and 

means for rotating said rollers. 

4. The device as recited in claim 1 . w herein said moving 
means further comprises: 



a shaft rotated by said motor; 

a gear system responsive to said motor; and 
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rollers rotated by said gear system, said rollers engaging 
said waste hose and moving said waste hose when said 
rollers are rotated. 

5. The device as recited in claim 1, wherein said device 
further comprises means for limiting movement of said hose 
by said moving means. 

6. A device for use with a recreational vehicle having a 
waste tank, said device comprising: 

a housing; 

a hose carried within said housing and having a proximal 
end and an a distal end, said distal end being in llnid 
communication with a waste tank of a recreational 
vehicle; 

a motor in said housing; 

moving means responsive to said motor for moving said 
hose between an extended position wherein said proxi- 
mal end is out of said housing and a retracted position 
wherein said hose is in said housing; and 

control means lor controlling said motor. 

7. The device as recited in claim 6, wherein said moving 
means further comprises: 

a shaft rotated by said motor; 

a gear system rotated by said shaft; and 

rollers rotated by said shaft, said rollers engaging and 

rolling said hose between said extended and said 

retracted positions. 

8. The device as recited in claim 6, wherein said hose is 
corrugated to stretch so that said distal end remains in fluid 
connection with said waste tank when said hose is in said 
extended position. 

9. The device as recited in claim 6, further comprising 
means for limiting the movement of said hose by said 
moving means. 

10. The device as recited in claim 6, wherein said control 
means is a remote control unit, said motor being responsive 
to said remote control unit. 

11. The device as recited in claim 6, further comprising a 
power source for powering said motor. 

12. The device as recited in claim 6, further comprising a 
gripper for manipulating said hose when said hose is moved 
to said extended position. 

13. A device for use with a recreational vehicle, said 
recreational vehicle having a waste tank, a waste pipe 



extending from and in fluid communication with said waste 
tank, a valve governing fluid flow from said waste tank 
through said waste pipe, a bumper and a battery, said device 
comprising: 

a hose carried within the bumper of a recreational vehicle 
and having a proximal end and an a distal end, said 
distal end being in fluid communication with a waste 
pipe of a recreational vehicle; 

moving means responsive to said motor for moving said 
hose between a retracted position wherein said hose is 
in said bumper and an extended position wherein said 
proximal end is out of said bumper. 

14. The device as recited in claim 13, wherein said 
moving means further comprises: 

a pair of spaced-apart rollers through which said hose 
rolls between said extended and said retracted posi- 

means for rolling said rollers. 

15. The device as recited in claim 14, wherein said rolling 
means is a hand crank. 

16. The device as recited in claim 14, wherein said rolling 
means further comprises: 

a motor connected to a battery of said recreational 



17. The device as recited 
means further comprises n 



:laim 14, wherein said rolling 
is for controlling said rolling 



19. The device as recited in claim 16, wherein said rolling 
means further comprises means for limiting movement of 
said hose. 

20. The device as recited in claim 16, wherein said hose 
is corrugated to allow said hose to stretch so that said distal 
end remains attached to said waste pipe when said proximal 
end is in said extended position. 
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(C) Prior Art submitted by Applicant - Entered 

The following items (1) - (42) listed below are hereby entered as evidence submitted 
to the Examiner as noted. 



(1) Copy of US Patent Number 2346728 ("Carlson"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(2) Copy of US Patent Number 2514059 ("Hicks et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(3) Copy of US Patent Number 3467301 ("Doyle et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(4) Copy of US Patent Number 3623500 ("Hoy"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(5) Copy of US Patent Number 3712331 ("Otto"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(6) Copy of US Patent Number 3730228 ("Gibbs, Sr."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(7) Copy of US Patent Number 381 1462 ("Feliz"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(8) Copy of US Patent Number 3882565 ("Irwin et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(9) Copy of US Patent Number 3958297 ("Hukuba et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 
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(10) Copy of US Patent Number 4133347 ("Mercer"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(1 1 ) Copy of US Patent Number 4180102 ("Larkin"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(12) Copy of US Patent Number 4223702 ("Cook"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(13) Copy of US Patent Number 4231595 ("Knutsen"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(14) Copy of US Patent Number 4650224 ("Smith"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(15) Copy of US Patent Number 4779650 ("Sargent et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(16) Copy of US Patent Number 4796926 ("Rapsilver"). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(17) Copy of US Patent Number 4854349 ("Foreman"). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(18) Copy of US Patent Number 5023959 ("Mercer"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(19) Copy of US Patent Number 5078180 ("Collins"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(20) Copy of US Patent Number 5244003 ("Boomgaarden"). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(21 ) Copy of US Patent Number 5247974 ("Sargent et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 
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(22) Copy of US Patent Number 5636648 ("O'Brien et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(23) Copy of US Patent Number 5653262 ("Hanemaayer"). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(24) Copy of US Patent Number 5697285 ("Nappi et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(25) Copy of US Patent Number 5816639 ("DiBiagio et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(26) Copy of US Patent Number 5823869 ("Paturzo"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(27) Copy of US Patent Number 5904183 ("Leech"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(28) Copy of US Patent Number 5951082 ("DiBiagio et al."). This evidence was entered 
into the record by the Applicant on 10/24/2003. 

(29) Copy of US Patent Number 5988221 ("Walker"). This evidence was entered into the 
record by the Applicant on 10/24/2003. 

(30) Copy of US Patent Number 6024134 ("Akedo et al."). This evidence was entered into 
the record by the Applicant on 10/24/2003. 

(31 ) Copy of US Patent Number 6607009 B2 ("Schoellhorn et al."). This evidence was 
entered into the record by the Applicant on 10/24/2003. 

(32) Copy of NPL: ARIZONA VORTEX TUBE MANUFACTURING COMPANY, Title 
"Vortex Air Amplifiers", from http://www.arizoniavortex.com/airamplifiers.htm, 8/25/03, 2 
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pages, Sedoma, AZ USA. This evidence was entered into the record by the Applicant on 
10/24/2003. 

(33) Copy of NPL: EXAIR CORP., Title "Air Amplifiers", from 
http://www.exair.com/airamplifier/aa_page.htm, 8/6/03, 4 pages, Cincinnati, OH USA. 
This evidence was entered into the record by the Applicant on 10/24/2003. 

(34) Copy of NPL: EXAIR CORP., Title "Line Vac", from 
http://www.exair.com/linevac/lv_page.htm, 8/6/03, 7 pages, Cincinnati, OH USA. This 
evidence was entered into the record by the Applicant on 10/24/2003. 

(35) Copy of NPL: FOX VALVE DEVELOPMENT CORP., Title "Applications of Fox 
Venturi Eductors Case Study No. 31", from 

http://www.foxvalve.com/pdf/case_studies/Fox_cs31 .pdf, 8/03, 2 pgs, Dover, NJ USA. 
This evidence was entered into the record by the Applicant on 10/24/2003. 

(36) Copy of NPL: RICHARD LINDSTOM, M.D., "Advances in Opthalmic Technology", 
Nov. 12, 2001, 3 pgs, Staar Surgical 2001 AAO Education Program, STAAR Surgical 
Company Monrovia, CA USA. This evidence was entered into the record by the 
Applicant on 10/24/2003. 

(37) Copy of NPL: COM GROUP, "Air Pumps, Dragin Pump, BV22 & BV1 1 ", from 
http://www.zicom.com.sg/html/blovac.html, 8/5/03, 2 pgs, Singapore. This evidence was 
entered into the record by the Applicant on 10/24/2003. 

(38) Copy of US Patent Application 2002/079017 A1 ("Fields"). This evidence was 
entered into the record by the Applicant on 07/27/2004. 

(39) Copy of US Patent Number 5023959 ("Mercer"). This evidence was entered into the 
record by the Applicant on 07/27/2004. 
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(40) Copy of US Patent Number 4779650 ("Sargent et al."). This evidence was entered 
into the record by the Applicant on 07/27/2004. 

(41 ) Copy of US Patent Number 41 33347 ("Mercer"). This evidence was entered into the 
record by the Applicant on 07/27/2004. 

(42) Copy of US Patent Number 2852216 ("Peters"). This evidence was entered into the 
record by the Applicant on 07/27/2004. 

Copies of References (1) - (31) and (38) - (42) previously submitted above at: 
(B) Evidence for Claims 1-24 - Entered:. 

Copies of References (32) - (37) follows. 
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Arizona Vortex Manufacturing Company - 



urtains, jets, pumps 
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DIRECT TO YOU! CALL FREE — 1 -800-860-4060 

VORTEX AIR AMPLIFIERS 

AIR COOL, CONVEY MATERIALS, DRY PRODUCTS, VENTILATE CHAMBERS 
ALUMINUM/STAINLESS STEEL CONSTRUCTION 



WHAT ARE VORTEX AIR AMPLIFIERS? 

A Vortex Air Amplifier utilizes a small amount of 
compressed air to create larger volumes of air, as 
much as 25x amplification. The total volume and 
the volume of compressed air is infinitely 
adjustable. Vortex Air Amplifiers are used to 
replace straight compressed air fans and blowers 
in countless applications. Vortex Air Amplifiers do 
not have the drawbacks of fans and blowers 
requiring guards for blowers and the bulk of 
blowers. Vortex Air Amplifiers have excellent 
Vacuum characteristics which make them perfect 
for air conveying and exhausting of fumes. 

HOW DO VORTEX AIR AMPLIFIERS 
WORK? 

A small amount of compressed air enters the 
annular orifice of the Vortex Air Amplifier. The 
compressed air accelerates to sonic speed as it 
exits the orifice. At the exit, the sonic speed air 
creates a low pressure area (vacuum area) 
drawing in the surrounding air creating the 
amplification and utilizing the free ambient air to 
create large flows. 

Vortex Air Amplifiers are quiet, safe, and 
maintenance free due to having no moving parts. 
Vortex Air Amplifiers give you high performance 
without noise. 

AMPLIFY AIR FLOWS 
25:1 




USES FOR VORTEX AIR AMPLIFIERS 



• AIR CONVEYING 

• VENTILATION 

• COOLING 

• BLOW OFF CHIPS 

• EXHAUST OF FUMES 

• PART CLEANING 

• PURGING TANKS 

• COOLING DIES AND MOLDS 

• CLEANING OF PARTS 

• DRYING OF PARTS 
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FEATURES 



BENEFITS 



• INSTANT ON & 
OFF 

• NO MOVING 
PARTS 

• CONTROLLABLE 

• NO NOISE 



• LOW COST 

• NO MAINTENANCE 

• CONTROLLABLE 

• NO ELECTRICITY 

• NO GUARDS 

• MOUNTS EASY 

• MEETS OSHA 
SPECS 



| flense | | Vortex Tubes ] | \ ws <> I ■ ] | \ < n , < K< \ ][ Vociex \u Amplifiers] 

[ Vortex ,Ak_ .Oif jains | | Vurlcx Air Nozzles 1 | V.n'kx thd* ! hn--; Jets | | \V; u:x [kuuy Pumps \ 
r Contact Form 1 [ Order Form 1 | Price List | 
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Air Amplifier Page - EXAIR Corporation 
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Super Asr Amplifiers 



What are Air Amplifiers? 



Adjustable Air 




A simple, low cost way to move air, smoke, fumes, and light materials. Air Amplifiers utilize 
the coanda effect, a basic principle of fluidics, to create air motion in their surroundings. 
U sing a small amount of compressed air as their power source, Air Amplifiers pull in large 
volumes of surrounding air to produce high volume, high velocity outlet flows. Quiet, 
efficient Air Amplifiers will create output flows up to 25 times their consumption rate. 



Product facte* 




high voiume airflow of two Ait Amplifiers. 



tastings are cooked with the 



Air Amplifiers have no 
moving parts, assuring 
maintenance-free 
operation. No electricity 
is required Flow, vacuum 
and velocity are easy to 
control. Outlet flows are 
easily increased by 
opening the air gap. 
Supply air pressure can 
be regulated to decrease 
outlet flow. Both the 
vacuum and discharge 
ends of the Air Amplifier 
can be ducted, making 
them ideal for drawing 
fresh air from another 
location, or moving 
smoke and fumes away 
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Air Amplifier Page - EXAIR Corporation 



Applications 

H Vent w e! di ng smoke 

H Cooi hot parts 

H Dry wet parts 

H Clean machined parts 

H Distribute heat in molds/ovens 

0 Ventilate confined areas 

H Exhaust tank fumes 




Advantages Compared to: 
Fans: 

HI Compact, lightweight, portable 
H No electricity 
!| Variable force and flow 
H Ends are easily ducted 



Advantages Compared to: 

Venturis and Ejectors: 

|| More airflow with less consumption 

IH Higher flow amplification 

H Quiet 

# No internal obstructions 



H No moving parts - no maintenance || Meets OSHA pressure/noise requirements 
0 Instant on/off 



How Air Amplifiers Work 

XV 




Compressed air flows through the inlet (1) into an annular chamber 
(2>. It is then throttled through a small ring nozzle (3) at high 
velocity. This primary airstream adheres to the coanda profile (4), 
which directs it toward the outlet. A low pressure area is created 
at the center (5) inducing a high volume flow of surrounding air 
into the primary airstream. The combined flow of primary and 
surrounding air exhausts from the Air Amplifier in a high volume, 
high velocity flow. 
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- EXAIR Corporation 



Mods! Comparison 


Efficiency 


Level 


Mounting 
Flange 


Flow 
Adjustment 


Rating 


Corrosive 
Applications 


Super Air Amplifier 


High 


Low 


Yes 


With Shims 


275F 
(135C) 


No 


AlumTmum Adjustable 
Air bmpimtx 


Medium 


tfetiabfe 


No 


infinite 
(No shims) 


Wf 

(135C] 


No 


Stainless Steel 
Adjustable Air Amplifier 


Medium 


Variable 


No 


infinite 
(No shims) 


400 F 

(135°C) 


Yes 


High Temperature 
Ampf ifief 


High 


Low 


No 




"MT 

[374 c; 


Yes 



Special Air Amplifiers 

EXAIR manufactures special Air Amplifiers suited to 
specific application requirements. The special Air 
Amplifier with grooved intake mounts to the suction 
tube of a dust collector and is held in place with set 
screws. The exhaust is easily ducted into the 
existing dust collection system or can be directed 
into a filter bag. 




maxsd out dust collection system. The recessed 
groove on the suction side allows secure mounting 
to the existing dust collector intake tube. 



The Model 121021 High Temperature Air Amplifier 
{shown on the right) was developed for moving hot 
air to surfaces requiring uniform heating while in a ! 
furnace or oven. Modeled after our Super Air 
Amplifier, the High Temperature Air Amplifier is the 
most efficient for pushing high volumes of hot air to 
points that typically remain cool. This special 
design is rated for environments up to 700°F (374°C) 
and its surface is protected from heat stress by a 
mil spec, coating process (developed for the aircraft 
industry), allowing easy disassembly for changing 
shims or cleaning. 




directs hot air to a rotational mold cavityfor uniform 
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Another stainless steel version for flange 
mounting was developed as a fan back-up for 
exhausting flue gases from a furnace. In the 
event of a power failure, this special Air 
Amplifier can quickly evacuate the fumes that 
could be harmful to workers close by. 



If you have special requirements, please contact 
an Application Engineer at 1-800-903-9247 to 
discuss the application. 




Hiis special stainless stee* flange 
mount Air AsTipHfier was designed for 
«xf!a»sf:iog hot flue gases from a 



Super M Amplest s 
ArijustabS® Air Amplifiers 



http://www.exair.t 
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Line Vac™ 



Convey parts, materials, waste - 
with no moving parts! 



Highest Conveying Rates! 
Ideal for Long Distance! 
g # Mounting Bracked Available! 

What is the Line Vac? 
A fast, low cost way to convey: 

H Plastic pellets # Paper 

0 Scrap trim # Pills/tablets 

^ Textiles # Small parts 

0 Bulk Solids # Shavings 

# Food products # Sawdust 

# Chips # Granules 



EXAlR's compressed air operated Line Vac connects to 
standard hose or tube to create a powerful in-line conveyor, 
The compact design features large throat diameters for 
maximum throughput capacity. Nine sizes in aluminum and 
eight sizes in stainless steel are suited to a wide variety of 
transfer applications. 




^„>v<f m - mm- 

Urn Vac conveys plastic caps 
from a barrel to an assembly 
station. 
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Why The Line Vac? 

Line Vac conveyors are idea! for moving large volumes of material over long distances. 
A small amount of compressed air is injected through directed nozzles to produce a 
vacuum on one end and high output flows on the other, with instantaneous response. 
The material flow rate is easily controlled with a pressure regulator. An optional bracket 
permits easy mounting. No moving parts or electricity assures maintenance-free 
operation. 



Applications 

|| Hopper loading 
H Fiber tensioning 
0 Material conveying 
H Waste/trim removal 
HChip removal 
||Part transfer 
H Filling operations 



Advantages 

H| Compact 
H Quiet 

^ No moving parts 
!| Fits standard hose or tube 
0 Aluminum or stainless steel 
H Nine sizes 

H High throughput capability 




TheJVtodeied? 
Vac traraporls scrap trim to a 
waste barrel. 



How Lsne Vac Works 




Line Vacs are available in many sizes in both aSuminiim and 
stainless steel. 



Dimensions 
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Line Vac Performance 
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Selecting the Right IVIodei 

Some of the criteria used to select the proper model are: 
# Diameter of parts being conveyed 
^ Diameter of hose or tube 
H Rate (weight or volume) 

0 Stainless steel (Type 303 and 316) or aluminum 
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Aluminum is the economical choice for general purpose conveying. Our standard 
stainless steel models (Type 303) offer good corrosion resistance and are ideal for food 
service, abrasive or corrosive applications. For critical applications including certain 
foods and pharmaceutical products, Type 316 stainless steel models provide excellent 
corrosion resistance. 

The High Temperature Line Vac models are suited for temperatures up to 900° F (482°C). 
Frequently used for sampling hot flue gases, the High Temperature Line Vac can resist 
back pressure from long pipe lengths with numerous bends. 



Line Vac Comparison 



fVIatenal Type 


Temperature 
Rating 


Corrosion 
Resistance 


Aluminum Line Vac 


275°F 
(135°C) 


Fair 


Stainless Steel Line Vac 
(Type 303) 


400T 
(204°C) 


Good 


Stainless Steel Line Vac 
(Type 316) 


400T 
(204°C) 


Excellent 


High Temperature Stainless Steel Line Vac 
(Type 303) 


900'F 
(482°C) 


Good 




A 316 Stainless "Steel Line Vac is used by a High temperature Line Vacs can resist 

pharmaceutical company to convey pills and tablets temperatures to 90OT (482°C) and are available 
to a packaging station. from stock in hose or threaded models. 



For assistance with product selection, contact an Application Engineer 
at 1 -800-803-8247, or email us at techejp@exair.com 



Special Line Vacs 
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EXAIR manufactures special Line Vacs suited to 
specific application requirements, Configurations 
and materials can vary according to the application 
requirements. 

The special flanged Line Vac (shown on the right) is 
made of PVDF, a plastic that has a high chemical 
resistance. In this case, the 1-1/2" (38mm) Line Vac 
was regularly exposed to a chloride wash, a 
chemical that would corrode stainless steel. QF 
flanges were provided on each end to allow easy 
removal of the conveying hoses for cleaning 
purposes. ¥ac js " made 0 f PVDF to withstand a 

chSoride waslidswn. 





sp < « n n<> t i s t tc used! ?a jus 
microscopic debris measures the same size as a 
penny! 



The special miniature Line Vac with barb 
fittings (shown on the left) was designed 
for a manufacturer of integrated circuit 
chips. It was used to remove microscopic 
debris during the chip making process. 
This small Line Vac generated high 
vacuum and was the perfect configuration 
for the confined working space. It has also 
been used by another manufacturer to 
vacuum liquid and chips from small drilled 
holes. 



If you have special requirements, pteese contact en Application Engineer 
tod fee; 



Clear PVC Hose 

EXAIR stocks 3/4" (19mm), 1" (25mm), 1- 
1/4" (32mm), 1-1/2" (38mm) and 2" (51mm) 
I.D. PVC hose in lengths up to 50' (15.2m). 
Ideal for conveying applications, the hose 
is very flexible and has a smooth internal 
bore that eliminates material build up. The 
reinforced heavy wall of this clear hose 
provides visual confirmation that the 
material is moving when air is supplied to 
the Line Vac. Temperature rating is -4 to 
150°F (-20 to 66°C). 




{HomePagel 
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jt ■» - - * Fran. httP. foxva!ve.am'pdf/case_studf©s/F 

Applications of 
Fox Venturi Eductors 

Case Study No. 31 

Material: Toner, Carbon Black; Particle Size - 5 - 15 microns, ultrafine Bulk 
Density - 15 - 20 #/ft 3 

Problem: This multinational manufacturer of toner had a nasty dusty 
problem at their facility in Holland unloading Bulk sacks. 
Blovvbackfrom the rotary airlock frequently caused leakage at the 
seal where the sacks" 'elephant trunk' joined the convey line, and 
often prevented complete emptying. Even more problematic, 
however, was the slight inflation of the bulk sacks by airlock 
leakage while unloading. W hen almost completely empty, the bags 
were still puffed full of air, forcing workers to manually flatten 
their, for storage, inevitably exhausting, in a dusty mess, the 
remaining toner. 

Solution: Customer replaced the airlock on their bag unloading station with 
a Fox eductor. Not only was leakage at the connection eliminated . 
but upon emptying, the bags were collapsed completely flat by the 
'vacuum' pulled on the suction side of the eductor. 





Even when bag is almost completely 
empty, inevitable blowback from the 
airlock causes the bag to be partially 
inflated, creating a dusty mess when 
storing and stacking. 



Hie venturi eductor creates enough 
vacuum to collapse the bag almost 
completely flat, creating a simpler, 
cleaner procedure for cleaning and 
storage. 




Appellant's Brief EPS filed 10/24/2007 



Page 296 of 303 



FOX 

Dover, NJ USA 
973-328-1011 
Fax 328-3651 

APPLICATION NO. 10/693719 



V 
**** 

* v*' 
I,- * 



V' 



Applications of 

Fox Venturi Eductors 



Case Study No. 31 




Even when bag is 
almost 
completely 
empty, 
inevitable 
blowbaek from 
the airlock causes 
the bag to be 
partially inflated, 
creating a dusty 
mess when 
storing and 
stacking. 



The venturi 
eduetor creates 
enough vacuum 
to collapse the 
bag almost 
completely flat, 
creating a 
simpler, cleaner 
procedure for 
cleaning and 
storage. 



I 




Note : Maximum transfer rates with eductors are lower than those with 
ait locks. Depending on motive air pressure and piping geometry: 
Max Convey rate in 3" lines - 3 tons/hr 
Max Convey rate in 4" lines - 5 tons/hr 
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STAAE 8 ' Surgical 
2001 AAO Education Program 

November 12, 200.1 - New Orleans, LA 

Advances In Ophthalmic Technology 

Richard Lindstrom, M.D. 



I am. going to talk a little bit about the 
Ultra Vac™ VI coiled tubing and the value 
that it has had for roe utilizing the Bausch & 
Lorab Millennium'" phacoenruisiftcation 
■unit This tubing works on my 
phacoemulsification system, but the benefits 
are most noticeable on Venturi systems, like 
the MiUeonium and Premiere*. It is a very 
simple device and it fits readily on both the 
Miticnmum and the Premiere. It will allow a 
Venturi surgeon to safely use higher vacuum 
levels. 

The unique feature of the Ultra Vac VI 
tubing is the coiled section. Basically, w& will 
talk about how it works, what advantages I've 
experienced using it, the relationship between 
vacuum and How; and high pressure and 
vacuum. I will also tell you a little bit about 
my personal experience. Particularly in a 
Venturi system, vacuum and flow are very 
closely linked. What we do in a Venturi 
system is adjust the vacuum and the flow 
together. Flow is a stave to vacuum. The 
system works by passing compressed air over 
an entice cwanna » \ aeuum and dwwhae, the 



higher the vacuum the higher the flow. 

Most Venturi users, like myself, find 
that we can't really use very high vacuum 
levels. 1 rarely use a vacuum level higher than 
150 rmnflg. Many surgeons are not 
comfortable even over .100-120 mmllg with 
the Venturi system because surge and chamber 
collapse can occur at higher vacuum levels. 
Venturi users also tend to keep the irrigation 
bottle very high. If you walk into an operating 
room where a Venturi surgeon is working, you 
will probably see a very high bottle and lower 
vacuums than you might see if you walk into 
a peristaltic surgeon's operating room. What 
users like about Venturi systems is that when 
you want to attach the phaco needle to 
something you get a very rapid grab. When 
you wastt to let go of something you get a very 
rapid, release And so it does have a very 
exquisite on/off control over the vacuum. 

What the Ultra Vac VI tubing does is 
slow down the flow in the aspiration line, 
Tins seems tike a very simple concept but it 
has to he the right amount of coils, the right 
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diamete; m tubing m the s__ n length 'It 
slow ^ d s t > f d •*> m tfu j ! -o 
I i m> f o % ^ «. o^o i n or 

equal to the flow entering the eye, li 
smoothes out the flow almost like an 
automatic transmission m a ear. As i 
mentioned, using very high vacuum levels in 
a Venturi system snake it easy to get chamber 
shallowing and more surge. 

Figure 1 




'This diagram (Figure I s dmsmues the 
relationship between flow and vacuum using 
straight tubing, hi a Venturi pump with, the 
vacuum level at S.00 mroHg. as the vacuum is 
raised the How will increase significantly. 
However, with the Ultra Vac tubing the flow is 
dampened so that you don't have a shallowing 
of the chamber. 

What we don't want to do is to create 
negative pressure in the system. With straight 
tubing as you increase the vacuum up to about 
200 mmHg and beyond, you get into negative 
pressures, which can cause chamber 
shaliowjng and collapse. You can go all the 
way to 400 mmHg with the Ultra Vac tubing 
!x fore you get t t ve pressure in tin 



•ski o e ritw< V n ^ 1 ! > Pus 
menw m. t \ot r<n go to bml ^ e\i snw 
with the Venturi system and not have 
chambes collapse tnd not have a surge 
i itra'Vac tubing kepi he chat x stable uj 
to at least 250 mmHg in my experience. 
This has allowed me to run trie vacuum on 
my Millennium from 150 - 250 mmHg 
rnstead of the 80 - 150 mmHg range 1 was 
previously using. It has made me able to use 
higher \acumn-.. creating snoi\ efficient 
phacoemulsification. 

Figure 2 




This diagram (Figure 2) shows flow 
versus vacuum again and demonstrates the 
same issue, in ibis example ! started out 
with the vacuum range with which 1 was 
comfortable but after a little bit of 
experience 1 found that for me with the 
surgeon control. 150-250 mmHg was a very 
comfortable setting. Using tilt and tumble 
phaco. 1 experienced very rapid and efficient 
removal of relatively dense nuclear 
cataracts, li ven if you just start out at 250 
mmHg and. put the phaco tip into the 
chamber and step on the pedal the system 
goes right up to full vacuum. There is 
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ahsohrieS o t K v% > <. x -m 5 \ and 
again, no evidence of surge. 

As 1 was using this tubing and getting 
used to it, STAAR brought along the Sonic 
Wave for me to try and I was attracted to the 
Sonic unit, which generates absolutely no 
heat. With softer leases, particularly 
refractive ieosectomy. it is a really nice 
technique. Yon don't need much ultrasound 
on a refractive lensectoroy. For me sometimes 
the other techniques such as cracking don't 
work because the lens is so soft. With the 
Sonic system you can go in, bevel down, set 
the tip against the nucleus and step on the 
pedal and the whole thing just comes up and 
out. You don't have to go on and off at all. 
You can just stay right on the pedal and it 
makes it a 10- i S second operation to remove 
a soft lens with no concern at all about 
generating heat. As best as 1 can tell, there is 
no concern about surge or chamber 
shallowing. 

The Sonic Wave has a vented 
peristaltic pump and can go up to 400-450 
mraHg. Using a Venturg even with the 
Ultra Vac tubing, the ceding is more like 250- 
300 rnmHg, I like the Sonic mode- on the 
Sonic Wave for softer lenses because there is 
no heat generated. There is still beat 
generated in the ultrasound mode, but not in 
the sonic mode. Wish a soft lens in the Some 
mode there is basically no heat and with the 
super capsular technique you can just go in, 
bevel down, put your tip against the nucleus. 



step on the pedal with the high vacuum and it 
just follows up and out. 

The benefit of going to higher 
vacuums with the technique i use is that it 
tttate the operation more efficient. It 
happens faster so that the lens follows up 
quicker. The advantage of using higher 
vacuums if you like to crack or chop is that 
yon can engage the nucleus better with a 
higher vacuum. Higher vacuums also allow 
you to use less ultrasound power and a lot of 
people think that less power is better for the 
eyes in general. For me the advantage has 
uuuniy been the elimination of -mac. a more 
stable chamber, and a faster operation given 
the way I do things, While ill continue using 
the Millennium, i also happen to like the 
Some Wave enough that we have acquired one 
as well to utilize in some of our eases. 

In conclusion, with the Millennium I 
am switching packs. We have ordered the 
UfcraVae tubing for our ambulatory surgery 
center and for the Phillips Eye Institute 
because 1 like the fact that I can now go up to 
250 mmHg rather than being held to 150 
rnmHg of vacuum. We also have acquired one 
of the Wave units to use in one of our other 
satellites because I like the Sonic mode. A 
primary advantage of both of these products is 
highta vacuum without surge "i chamber 
collapse and reduction of that quick link 
between vacuum and flow. 
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BLOVAC PNEUMATICS PTY LTD 




AIR PUMPS. 

BLOVAC Air Pumps were designed to convey a vast 
range of products vertically and horizontally over 
extreme distances, Due to their unique design, the 
BLOVAC Air Pumps use two air flow principles, Venturi 
and Vortex, Compressed air entering an internal 
chamber is condensed and fired through several 
Venturi holes. These holes are angled in such a way as 
to create a Vortes principle, thus creating the vacuum. 
Due to the angle of the Venturi jets, air is exhausted 
in a spiral form enabling material to be conveyed via 
smooth bore hose or pipe downstream, 

BLOVAC Air Pumps are made from either aluminium or 
stainless steel, and come in a range of bore sizes from 
38 to 150mm and greater. BLOVAC Air Pumps 
currently convey such such items as: pharmaceutical 
powders, plastic pellets, food products, grains, metal 
objects, fumes, paper and textile trimmings, broken 
glass, coins, coil springs and more. 
In a blow mode these Air Pumps can be used to 
provide cooling for a number of industrial and 
manufacturing processes. Also for blowing down 
machinery, or even as an aid to combustion 



DRAGIN PUMP 

BLOVAC's Dragin Pump provides the solution to all 
your sump cleaning problems. It's small enough to fit 
in your hand.. .yet eat up tramp oil, used oil, waste 
coolants.. .even sludge. ..so fast you'll be amazed. 

This versatile and inexpensive product will run on 
compressed air as low as 9,5cfm and is coupled with a 
design featuring no moving parts, requires no 
maintenance and with no waste solution travelling 
through the actual pumps, it comes with a three year 
wa rranty. 

The Dragin Pump waste recovery unit will connect 
simply to a standard 44 gallon / 205 litre drum to give 
you a quick and efficient means of recovering waste 
liquids from : lathess, milling machines, EDM, surface 
grinders, sumps, open pils, and more. 
Enabling you to not only recover, but to also store or 
dispose of such liquids as: coolants, metal chips, used 
oil, solvents, sludge, hydraulic oil, tramp oil etc. Giving 
your company the edge over those environmentally 
hazardous substances, 
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BV22 & BV11. 

Whenever high powered vacuum cleaning or precise 
air pressure cleaning is required, the BV22 and BV11 
blow / vacuum guns will connect directly to your 
compressed air line to provide the solution to a wide 
variety of industrial clean up problems. 

On the vacuum mode they can be used to vacuum up 
metal filings, windscreen glass cuttings, fibreglass 
residue, ceramic dust. Sawdust, food crumbs, spilt 
powders, paper and textile trimmings, plastic pellets 
and any granulated material which is difficult to clean 
up. Also when attached with a conveying hose, are 
able to convey waste products over long distances. 
In the blower mode they can be used for blow cleaning 
machine tools such as lathes, drills, milling machines, 
power saws etc. The BV22 and BV11 hand guns can 
also be used to provide cooling for a number of 
industrial and manufacturing processes. Also as aid to 
combustion. 

BV22 and BV11 will vacuum fluids with safely, and 
there's no problem with electrical or mechanical 
breakdowns because they're air powered. 



For further enquiry, please contact: 
CONTACT PERSON TELEPHONE 



Mr Chris Cobb 
Miss Agnes An g 



61-7-3-3907722 
65-68611388 



FACSIMILE 



61-7-33906898 
65-68653183 



EMAIL ADDRESS 

cobb@cesco-forbes.com 
a g mes a n g fcttri com . com 



Oomsc* Us : Sin ga pore Malaysia Thailand Indonesia China Hongkon g Australia 
istructionl [Precision! [Hydraulic! fOil&Gas) [Environmental! [Profile! [Email! [Download PDF File] 
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X. RELATED PROCEEDINGS 

None. 
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